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ADVERTISEMENT. 

X HE Author regrets eztremelj, that he is necef&tated to 
leave to others, (ht care of faperintending the prefii, daring 
the printing of this work. He is fenfible that errors maj oc- 
cur, which might have Been prevented, had he been himfelf 
on the fpot i but he hopes the indulgence of the public will ex- 
cufe any little inaccuracy ; and he indulges this hope, with 
the more confidence, when he confiders that the invefiigations 
he is now to be employed in, are of an important and intereft- 
ing nature, the Mineral Hiftory of part of the Hebrides be- 
ing his principal objed. 
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ERRATA. 



In the Introdufiion p. v. 1. 15. for fuprepofitioni, read fupet- 

pofitions. 
Page 19. laft word of the note^yor Emery, reddlmnt. 
20. laft line,yor eledrialy r/A/eIe6(ricaL 

31. 9fter the analyfis, add^ Water and lofs 4, 9. 

32. liac lall bnttwBy ^adflcceu 

33. at the end, of the third line, aMof. 
30. in the title, put a comma after Fctlar. 

39. line laft but one.ybr Lamillar, read Lamellar. 

42. line 6th,^rlottes, readloks. 

48. line i4th,yor lies, read lie. 

52. line i^^Jhrhtxth^ read north* 

64. liae 5th,yor fouth, read north. 

68. line ady^br Ke!d-vere| rr«^Ketd-'Vore« 

99* line I5th,y0r Keid-voe, read Keid-vore* 
123. line 24th,y0r Glen-Irfa, r^iii/ Glen-Erfay. 
125. line 8th, ^r Drumoodooi tmi/ Druntodoon* 
1 44. line 6th, ybr Lampaduiz, read hzmftidw. 
194. line 3d, after Arran ia/eri 3t lb. and 
line 8th, after Lcith Shores in/eri 3 lb. 
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JVXiNERALOGT has engaged the attention of man- 
Jcind, more or lefs, for a long feries of ages ; but, like moft 
other fciences, has rifen to importance within a few years 
only. To the labours of the great Werner, we are in* 
debted for the mod accurate difcriminatipn of the fpecies 
of foffils by their external charaders ; thefe conjoined 
with the admirable analy fis of Klaproth have enabled us to 
diftinguifh foffils with certainty, and underftand the de- 
fcriptions of authors, which could not be done from the 
Tague and contradidory charaders of Linnaeus, and the 

• 

other Swedifh mineralogifts. The want of a true fyfte- 
ma tic arrangement is ftill to be regretted; for although 
mineralogifts, from the days of Theophraftus to the pre- 
fent time, have been engaged in this attempt, their fuc- 
eefs has been but limited. In Botany and Zoology^ re- 
gular methods have been propofed and followed: in 

mineralogy 
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mineralogy, however, the greater number of writers, 
excepting Linnaeus and Dr Walker, have difcarded the 
idea of a ftrift Natural Hiftory arrangement, from its fup- 
pofed infufficicncy. This opinion, there can be no quef- 
tion, is extremely falfe and injudicious ; for it will be 
found upon a ttuGt examination, that foflils are very fuf- 
ceptible of arrangement intoClafs, Order, Genus and Spe- 
cies ; thus giving a fixity and regularity to our informa- 

> 

tion, of .which \^e can have Hnle idea from many of the 
methods that have been propofed. It need not be con- 
cealed, that in feveral inftances, by joining the external 
find chemical characters, we will find all our ;ittempts 
at a fatisfadory arrangement in vain ; this is not, how- 
ever, an obje^bion more applicable to the Natural Hif- 
tory than to any of the other methods ; for all artificial fyf- 
tems are, in fome degree, liable to error. What I here 
principally allude to, is an obfervation made by an in- 
telligent obferver and excellent mineralo^iil, Charles 
Hatchet, £fq. F. R. S. who very ingenuoufly remarks, 
that many fofTils, whofe conlHtuent parts are the fame, 
and in a fimilar proportion, have very diflferent external 
characters, fo that they have been placed in different di« 
vifions of the fyftem. To ihow that this obfervation 
is not fanciful^ he has numerous interefling feries of fof- 
lils in bis cabinet iiluflrating the fad, and has coUefied 
the analyfis from different authors, who could not be ii^- 
flueaced by fucb an opipion. 
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Notwithftanding this want of accurate and judicious 
arrangement^ mineralogy has been cultivated in fome 
countries with the greateft ardour and enthufiafm : but 
it is to the Germans we owe almoft the whole of what is 
known, not only with regard to Mineralogy, but Geo- 
logy^ 2nd that mod important concern, the working and 
Economy of mines. In Germany, many governments 
have long fince eftablifhed fchools and boards of mines, 
and the decivled pre-eminence which mining holds in all 

matters conneded with mineralogy, &c. is the bed: 

» 

proof of the utility of fuch inftitutions. This fcience is 
nontr beginning to extend its influence : all nations are 
following the great example of the Germans : even Por- 
tugal, in general little attentive to matters of this kind, 
has lately fent feveral intelligent men to coUeft the in« 
formation of mining countries. England, yielding to 
Hone in the other arts and fciences, is far behind in this 
f efped : it is to be hoped, however, that the ardour for 
iifeful information, which has always chara£lerifed that 
country, will ibon extend its influence to the* cultivation 
of one of the mod interefling and ufeful of the fciences. 
Ireland, through the labours of its brigheft ornament, 
Mr Kirwan, and feme other diftinguiflied patriots, is now 
enriched with a colledion, iiehich will not fail to diffufe 
a tafte for fuch kind of inveftigations, and will certainly 
prove of much confequence to a country whofe mineral 
tiiftory, we may fafely lay, is utterly unknown. Scot- 
land 
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land, although rich in mines, and prefenting a great 
number of promifing mineral appearances, is but little 
known. The method of working is, in many places, ill 
ixnderftood, and the ignorance of the generality of mine- 
mailers fbows the neceflity of mineralogical fchools* 

The utility of fuch inftitutions cannot be doubted : a 
regular and fydematic courfe of any art or fdence is aU 
ways to be defired : it is from fuch inftitutions that ac-t 
curate and judicious obfervers iflfue, ahhough not there 
that the mod important improvements may be made. 
Mens minds, when once ftored with the well authenti- 
cated information of an able teacher, are more ready iq 
any cafe to apply their knowledge with judgment, and 
ihow their fuperiority over the rude obferver, who may 
want or defpife fuch opportunities. In the art of mining, 
how many inftances have we of ufelefs ezpence,and ruiii 
entsuled upon foolifh projedors, from a want of proper 
information ? It is upon fuch occaiions that the difappoint* 
ed fchemer feels his inferiority, and regrets his lofs. 
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The outline which I now lay before the public may be 
thought tedious: it is true I have not followed the 
ufual plan of a medley j having adhered entirely to mine- 
ralogical obfervation, without deviating, in any inltance, 
to general fubjeds, which only diftra£t our attention, 
and pleafe the fancy, without any real advantage* Whs^t 
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t here aim at is to be a faithful narrator of the appearances 
which nature prefented to my view. This may appear to 
fome an eafy bufinefs : to me it has peculiar difficulties. 
The obfervance of nature in a cabinet, and among the 
mountauns of a wild country, are very different employ- 
ments : in this laft, not only the multiplicity of the ap- 
pearances, the wonderful and tremendous fcenery, but 
the frequent occurrence of ftorms, and the obfcurity 
which nature, by thefe means, throws over the mod in^ 

terefting produ&ions, ^make us liable to error, notwith- 
ftanding our greateft care and attention. To conclude, 
when it is confidexed that, in fuch fituations, we are 
often obliged to examine, not only the different mineral 
fubitances, but alfd their numerous gradations, the po- 
fition of (trata with their various turnings and fuprepofi- 
tions, I hope thefe flieets will not be viewed with the eye 
of feverecriticifm, butwith that indulgence which one 
naturally claims, whofe chief appeal to an impartial pub- 
lic is this, that thefe are the notes of one young in a 
fdence, in which the moft experienced of its votaries are 
often embarraffed. 
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SHETI.ANP ISt^i^NDS. 

^JITUATION — general appearance-h-weftcrly elevation o^ 
mountains— mountains run in the . longeft direftion of the 
iilands — climate. « • « Page I. 

CHAP. IL 

MAINLAND. f. 8^ 

Size — ^great difference of breadth^-^aofe ?— cliffs — moun^ 
tains— obfervations upon the plan of writing— Lerwick— i-Braf* 
fay Sound — Braffay ifland^— Nofs Head, fowling there— -Cha-^ 
ra&er of the fandftone and breccia — Caves — Quarf^ a fiihing 
ftation — Athvpe — cliffs of Coningfbnrgh— -Sappare^dure foimd 
there— Sandlodge^-^vein of copper pyrites — vein of iron ore— « 
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Ifland of Moufa— coaft from Sandwick to Sumburgh heai~» 
Sandflood-— FitfoUheadj appearances of iron there— a great 
vein of iron pyrites at Garthfnefs — the coaft to Scallowaj-* 
different fpecies of granite found in that extent — Ifland of St 
Ranens— Ifle of Houfe, a vein of granite obferved traverfing 
the micaceous fluftus — Burra Ifle— the coaft to Weefdale voe 
— fcenerj upon the fliores of Sandfting, and Aethfting — Sand- 
nefs Hill — Doreholm, a great perforated rock— the general 
nature of the rocks around the other parts of the ifland. 

^ CHAP. III. 

Iflands of Foula, Papa Stour, Vementrj, and Muckle 

Rhooe. - - - P« 31 

1 
Foula^-fize — holds the fame fituation with regard to Shet- 
land, as St Kilda does to the Uebrides««-onlj one landing 
place— general ftnidure— ibwling. 

Papa Stour — fixe— harbours— compofed of a fione refemb- 
ling wacken, with the common argillaceous iandftone and 
breccia— feveral fporadic and venigenous foifils alfo occur—* 

Vementrj-^tuati(HUN»iiature of the rocks. 
Muckle Rhooe — ^fize-«4iature of the rocks. 

CHAP. IV. 



The North Iflea of Shetland, comprehending Unft, Fetlar, 
YeU, wid.Whalfey. - - - T. 38 
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Unil— fize— Jiaibours— Serpentme, forming one fide ©f 
Balta Sound, contains lamellar Aftjnolite— -Labrador Horn- 
blende — common Tremolite«-.Shiflofe Talc — ^Bay of Norwick 
-^flriated miq^ceous fliiftus — gneifs — Saxes Kettle— Sha, the 
moil northern point of his Majedj's dominiouSy formed of 
gneifs — ^pillars at the cliffs of Hermanefs — weft coaft rugged — • 
micaceous fbiftus, interf^erfed with beautiful garnets--^ftrata 
of Ardefia^^Serpentine again makes its appearance at Bel- 
mont — fandftone, between Ujea Sound and Mounis — from 
Mounis to Balta Sound, a compound rock of hornblende and 
quartz, alfo a fpecies. of rock compofed of the compafl felt* 
fpar and hornblende^ 

Fetlar — Hze — Bay of Trefta — appearance of black lead — 
micaceous (hiftus — fuccecded by ferpentine, in which beau- 
tiful fpecimens of rock cryftal, afbeftus, amianthus, and taJ- 
cite, of Wallerius, are found — a fpecies of primitive breccia ? 
Sauflurc obferved one at Valoifine — gneifs, near the Houfe of 
Urie. 

Yell fize— general compofition^— veins of granite traver- 

fing the micaceous (hiftus. 

Whalfey— fize — compofition— Gi lef and Out-Skerries. 
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CHAP. I. 

Size and fitaation of the ifiand — cliffs— mountains— furfaoe 

^paiifiies Brodick Bay— its extent, &c — Brodick Caftle — 

Kilmichael. - - - P* 49 

Mineralogy South fide of the bay formed of fandftone, 

and breccia, penetrated with bafalt veins— near Cory-gllls, a 

great 
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great vein of green pitchftone — above the houfes of Corjr- 
gillsy columnar porphjrj, Tvith a bafis much of the nature of 
vacken — at a little diftance the fandftone is obferved, covered 
with grunftein — other appearances of green pitchfton^-— Glen- 
Qoji— its extenfy &c— b^ds of bowlder fiones, or cailloux 
xoul^s — bottom of the glen formed of fandftone, traverfed with 
bafalt veins^-hills on the fouth fidej of the fame nature— here 
and there nodales of black pitchftone ?««-a vein of green pitch- 
Hone near Brodick wood, upon the north fide of the glen^-— at 
a confiderable heighti the hills on this fide formed of porphj- 
rj, traverfed with veins of bafalt— weft end formed of fand- 
ftone and bafalt veins — alfo fcenite, traverfed with bafalt 
veins— difficulties attending the inveftigation of the pofitioti of 
firata and veins— doubt concerning the relative pofition of the 
fandftone and porphyrj — the fcenite appears to be covered by 
the fandftone<-— -Glen Sherrig, compofed principally of fand- 
ftone, traverfed with bafalt veins — Glen-Shant, in part form- 
ed of £uidftone«~al£D of micaceous (hiftus.r—Goatfield— height 
—general account — Slower part formed of fandftone, penetrat- 
ed with bafalt veins— -higher up, micaceous fliiftus makes its 
# appearance— fummit of granite — wonderful view from the 
top. — Glen-Rola — extent, Scc.-^-rappears to be formed of gra- 
nite, difpofed in ftrata — La Metherie denies this — ^bafalt vein 
traverfing the granite.— a curious vein — rock crjftal in the 
cavities, and difperfed through the granite— pierre graphic— 
ifaiftofe and radiated granite— other veins of bafalt— fragments 
of pitchfione fcattered upon the mountains-^ curious appear* 
Slice in granitc-^weft fide of the glen-«-granite, decompofing 

in crofts-^aaflure's obfervationa on this appearance. 
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C H A P. II. 

Dcfciiption of the foiSls meatioaed iii tbe preceding Chap« 
tcr, • . . ., p. j6. 

Pitchftone, from Lamlaih road, and Brodick wood— *obfer« 
Tations on their fiifibility— black pitchftone, two fpecies from 
Arran, one from the ifland of Egg, all remarkably fufible, 
their tradition to bafalt^-bitfalt, fouth fide of Glen-Cloj — 
bafalty which forms a vein running through wad&en porphyry, 
head of Glen-Cloj— -bafalt, which foims a vein, trarerfing the 
granite, eaft fide of Glen-Kofai remarkably fufible-— different 
fpecies of fcenite-— wacken porphyry* Cory gills — a nearly fi« 
milar porphyry, from Glen-Cloy— bafe, fometimes the ap« 
pearance of indurated clay — granite, defcription of the great 
and fxnaU grained— remarkable on account of their containing 
three fpecies of feltfpar«-.micaceous (hiftus, different kinds ia 
generaL-^breecia in general* 

CHAP. III. 

Cory, Cock of Arran, and Loch Ranza. • P. 94 

^wer part of the fiiorci as ufual, formed of fandftone, tra^> 
verfed with b^alt veins— criftated appearance of the fand* 
ftone firom the aftion of the fea— ftratum of limeftone near 
tke Cory, with interpc^ed layers ef iheUs— fialaftitical peat-— 
Cory-Glen^-^uarries of fandftone at the Cotyi— another ^ra» 
turn of limeftone-r-great ftrata of breccia nctir the Sankki ■ ■ 
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die mafles of quartz in the breccia, not comprefled — this ob- 
fcnredy however, in other couBtrieSi— Glcn-Sanicks, compofed 
of granite, tniveifed with bafaltic veinfr«-after paffing the2Sa* 
nicks, the compofition of the higher mountains ehanged — coal, 
near the Cock of Arran— the Cock not « great headland-^ 
difappearance of the Candftone near Loch-Ranza^—bafalt veins 
traverfing the micaceons fhiftns— jonfiUon of the nucaceous 
fliiftas, limeftone, and fandftone—- Glen-Ranza, fize, 8cc<— 
oompoCed of micaceous ihiftus, &c— jGlenp-na-birach— ^a* 
rife Hodie — ^vein of cdumnar pitchftone traveifing the granite 
•*»alfo veins of bafalt, traverfing the granite — ^view from 
Cainwna CalKgh" <1ifltoent ftages of the vdifintegration of 
gramte«»4Saaflure's oUervations, not s^plicable here«-JGlen* 
Halimidel, fise, flcc.«-Quarr j of Ardefia* 

C H A P- IV. 

Defcription of the foffils occurring in the preceding Chap* 
ter. • * « P. Z14 

Limeftone Cory — ^Limeftone neat the Cock — ^Indurated 
lithomarga — bafalt, from a vein near the Sanicks— -Cock coal^ 
its chemical contents i folubilitj of coalj matter in water, hj 
the a&ion of nitrous acid — ardefia, often interfperfed with ac* 

tjnolite. 
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Glen-Catacol, Shiikin, Torj Lin, Benin head, Whiting 
Baj, Lamlaih Bay, and Lamlalh illand. • P. zip 
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Glen-Catacoal formed principally of granite, with appear^ 
ances of bafalt veins — ^Loch Tannoch — porphyry in a glen, 

which leads to Catacol^-curiouf vein of bafalt, near Tunder- 

« 

gay— «the alpine rocks of granite, and micaceous ihiftus difap- 
pear at Irfa water, where the fandftone again makes its ap- 
pearance — fcenite and porphyry again make dieir appearance, 
at the Clachan Glen— ftratum of limeftone, intermixed in fome 
^aces, with the fandftone and breccia — Drumodoon— Caves 
of FingaU-^ great vein of green pitchftone,. prefeating feveral 
remarkable appearances— -polltion of the fandftone and por* 
phyry, &c. — a curious fpecies of refting upon {and- 

flonc— the matter of fandftone and bafalt intermixed together 
at the edges of fome of the veins— columns of a porphyry 
refting upon red coloured fandftone, at Garbaro-r-curious ba*' 
£dtic rock at the farm of Drumodoon— clifis of porphyry 
—Tory Lin*— near it, fragments of olive green^coloured 
pitchftone, and upon the ftiore the white bafaltic rock, which 
occurs at Drumodoon, here again makes its appearance, pene* 
trated with bafaltic veins, fimilar to that in Glen-Cloy, &c. — 
Benin-head, the moft fouthern point of the ifland— ^ompofed 
of bafatt and porphyry— the bafalt traverfed with great veins 
of a different fpecies of bafalt— -from this to Whiting bay, 
rocks moftly bafaltic, refting upon fandftone — often colum- 
nar—near Whiting bay confiderable rocks of grunftein — a 
fine difplay of bafalt veins in the bottom of Whiting bay, at 
ebb tide— Lamlafli bay — LanQafli ifland, fize. Sec— compofed 
of fandftone, having a fpecies of columnar bafalt refting upon 

it— veins of yellow coloured pitchftone, penetrate the fand- 
ftone in one part. 
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iPoflils occurring ui the preceding Chapter •> P. 13S 

Different fpecies of pitch done defcribed from Dramodooa*-^ 
the different fpecies pafs into each other ; alfo into a foffil near- 
ly refembling hornftone— rlaftlj, it appears to graduate into 
fand^one— porphyry, with a bafis intermediate between wac« 
ken and honiftone, more verging to wacken — ^a fubilance, in- 
termediate between fandftone and wacken from Drumodooii. 
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PEAT. 

By whom Its ufe, as fuel, was firft introduced into the Or- 
kney and Shetland iflands— -general appearance of a peat moor 
-general appearance of peat — fituation in which it is found--, 
climates in which it id obferved — ^trees and other matters 
found in peats— mineral tallow found in the peat mofs of the 
Highlands— 4:hemical examination of a peat, from Glencloy, 
in Arran, contains an acidj differeitf from the Gallic, or Oza«* 
lie, what appbars to b^ the Suberique-— a fimilar acid, from 
charcoal'— -from this it is inferred to be a compound of car- 
bon and oxygen. Theory of its formation ; of vegetable origin^ 
the vegetable matters fuppofed to be preferved by the agency 
of the gallic acid— fuppofed by Dr Anderfon to be a vegetable 
fui generis'^Jit Darwin's obfervations ; fuppofed to be a ve- 
getable matter, more or lefs deprived of hydrogen.— explana- 
tion 
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tion of the antifeptic power of peat water, and whj intermit- 
tent fevers never occur near peat mofles — ^improvement bf 
mofs land — Theory of the aftion of lime on peat. P. 147 
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Tts firft introdu&ion into the Hebrides, in Z730«»average 
price from 1740, to 1790 — prefent value -^ffeft in raifing 
the rents in Orkney, not in Shetland— price of manufafturing 
-—drying of the fuci — fome curious circumftances attending 
on the rotting of ware — ^burning— faults in the mode of nuu 
nufafturing — endeavours to remedy thefe—artificial growing 
of fuci upon fliores— merchants rules in examining kelp, vague 
— -necef&ty of attention to afcertain the proportion of alkali 
in diffeient kelps— marked according as they are good or in* 
different : the other circumftances to be attended to, befidea 
the proportion of alkali. - • P. x86 
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Rules and obfervations for enablbg us to deteft the pre» 
fence of coal— ilrata or veins* - - P. 197 
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CHAP. I. 



> StrtfJTlOlf, OittEkAL dPPEAkANCB^ tfTSSfBRLIT S* 

''S^ LBFATION OF TBlt MOUNTAINS; MOUNTAINS 



tJJN IN THE lONOEST DIRECTION OF TME ISt^ 
ANJ>S; CLIMATE* 

v^ . X HE SHETt AND IsiiANOi lie iMth eaft from 
Orkney, between laL 59^ and 61^. The near^ 
t;(t are diftant from the Buchat^nefs, forty-fix 
leagues ; iixteen or eighteen leagues north firom 
the iiland of Sanda,- one of the Orkney iihnds } 
or &yen leagues north eaft from the Fair 

A silands 
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ifland ; fifky-eight leagues eaft from the Faroe 
iilandS) and nearly the fame diflance north-weft 
from the Lewis. 

Thefe iflands are very nmnerons, but few of 
them of ^any confiderable magnitude ; thirty- 
three are faid to be inhabited, of which the lar-* 
gefl is the Mainland* 

On viewing thefe iflands in general, a won* 
derful fcene of rugged, bleak, and barren rocks 
prefents itfelf to our view. No tree or fhrub 
is to be feen to relieve the eye in wandering 
over thefe dreary fcenes. Sometimes, however^ 
a few fcanty portions of cultivated ground. 
Catch the eye of the traveller, exciting emotions 
of pleafure, and forming a ftriking contraft 
to the barren heath-covered mountains which 
fkirt them. The weflem part prefents many 
fcenes, as wild and flerile ad can Well be con- 
ceived ; grey rocks, riiing from the midft of 
marihes or pools, and fhores bounded by awful 
fea^beat precipices, do not fail to raife in the 
9xind ideas of defoUtiop and danger* 
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The coafts are in general rugged and precipi- 
tous^ prefenting in many places, icenes truly 
grand and magnifice;it ; vafl: rocks of various 
heights, dreadfully rugged and broken, oppofing 
tjieir rude fronts to all the fury of a tempeftu- 
QUB ocean ; which in (bme places has formed 
great detached pillars, in others has excavated 
grand natural arches and caverns, that mock all 
human magnificence, and ftrike the beholder 
with that awe and wonder, which muft a£Fedl 
every one on viewing thefe amazing wrecks of 
nature. 

The eaft fide of the Mainland, as is alfb the 
cafe in the other larger illands, is comparatively 
Ipw, but on the wefl; is remarkably lofty, rugged, 
and broken, and many of the mountains are 
feniibly more deep on the weft, than on the eaft 
fide. This geological fad, was firfl remarked 
by Dr Walker, Profeflbr of Natural Hijftory, in 
the Univerfity of Edinburgh. It firft occurred 
to him in the hills in the vicinity of Edinburgh ; 
but he alio foiuid it to hold true in the L(u 
mons, and in all the other hills in the Highlands 
of Scotland. We alio know that the weft coafts 

A 2 9i 



/ 



4 SHETLAKD 

of ScotUnd and England^ have a gradual flope 
towards the eafl, and the courfe of all the great 
rivers, as the Spey, Tayi Tyne, Trent^ and 
Thames, is from weft to eaft. Upon examining 
other countries the £ime phenomenon prefenta 
itfelf. Thus, the weft cmilR» of Norway are pre-^ 
cipitous, high and rocky ; . in the intericn: of 
Norway, the Liq)land Alps prefent a precipitoua 
weft fide, and the eaft ihelves away, forming ex- 
tensive plains. It is alfo very remarkable in the 
continent of America ; where we obferve feveral 
of the largeft rivers, as St Laurence, La Plata, and 
the Amazons, running nearly from weft to eaft« 

. Another obiervation may be made with re- 
gard to the hills ; that is, that they all run in the 
longeft direction of the ifUnds in which they 
are placed. This is a general rule to be obferVi* 
ed over all the globe* Thus the mountains in 
Britain run from North to South, the Scandina* 
vian mountains follow the fame dire^kion^ aa 
alfo the great ridges of the Norwegian and Swe» 
di(h alps. In America, the long extezKled chaia 
of the Andes runs from North to Soutbi^ whick 
is the greateft length ofihe coatinent. 

The 



• Tbe haSB htm ieldoBi die ftiikingly nidged 
id^c& of thats m i&e iftuid of Amm/bnai^ 
greatif 'low«r,. mad not ^ mudi worn by linct 
Nins and torrents ; the prineipail cflfedi ^ tlie> 
Shetbnd iceaery being' that produced by the 
ndion of tbe waves u(Km the iea cosft 

The hills are generally round backed^ nssAng 
in ridges ; fome approach to the conical, and are 
ifcca^ed Ndffe vb remarkably ^b ; as the 
l^gbdt, ^ich is Rttliafs i£U, is only abottt fif^ 
tMb b«a^ir«di«et above th^ level of tbe fea. 

. To nalce gtneial uilbiifViKioiis upon die du 
Hiate of a country, mquires a l<Mig and careful 
icfiw of obierratioiitf j tmk a ittulbplicity of ap-» 
paralut, whkh few have an opportuttfty of ob-« 
tsniiing. A good deal however may be done by 
means of careful observation with the thermo- 
meter and baromejE^r ; but even the proper ufe 
of thefe requires no common Ihare of ikilL 

ft 

To the exertions of the celebrated Mr Kirwan of 

• • • 

thiblin, vre are indebted for a great deal npoa 

thi« fubjedl; with a liberality that charad!er- 

ifes a great mind, he has at great expence 

dlftri- 
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<3iftributed tteteorolpgkal mftrttmena through 
Ireland, and we are now beginning to iee the 
good effif&» of fuch endeavours. In thia 
diftant quarter of the globe no accurate re- 
gijder of the weather has been kept, fo that all 

4 

I can do, will be to make a few general obienra*. 
tions, which nearly apply to aO the Northera 
Ifles of BriuusK 

The weather is extremely variable^ being, 
in^uch incommoded with rains and thick fogs ;. 
which occafion many vef&ls to h^ wrecked oa, 
thefe terrible fhores. During the winter there 
are confiderable falls of ihow, which lies but a 
ihort time, on account of the vicinity of the ieai. 
The frolU which are feldom fevere, and never 
long, produce little inconvenience; but were 
they to continue for any coniiderable length of 
time, it would be heaping horror upon horror, 
and would render a fituation already dreary, com« 
fortlefs. Frequently, during the winter, dreadful^ 

* * 

ilorms prevail, particularly from the weft, which 
are accompanied with thunder and lighming ; 
an appearance feldom obferved at that iea^fon ia^ 
Qther parts of Bricaii^ 

TI»o 
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The aurora borealis, or what are uiually cal- 
led ftreamerS) illuminate the (ky with uuconu 
mon brilliancy, and help greatly to alleviact 
tibe gkxMBof the lan^ ^itnter night*. 
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mitBRAlOat OF TBB MAItTtJlUK 

This is by &r the lafgeH of the Shetland iflands, 
beiDg about feventy miles lohgi and from twent/ 
to half a mile broacL So great a diflference o£ 
breadth naturally iuggefts an enquiry into the 
cauTe^ which we difcover to be the Atlantic Ocean, 
whofe powerful tides and Waves demonftrate in 
awful characters its ftupendous operations* In fome 
places it has carried ^way great portions of land^ 
conne^ng the remsunder by narrow necks to the 
Mainland ; in others it has aded more equally, 
forming long narrow traCts connedied to the Main* 
land by ihort iflhmufes. Thus at Mavilgrind, 
the mountainous pariih of North Mavin is con- 

neAed 
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itieded to the mainland by an ifthmus about half 
a mile broad ; a fimilar appearance occurred in the 
parifh of ^thfling ; and at Quarf, the long narrow 
traft comprehending the parifhes of DunrolTaefsi 
Sand wick, and Coningfburgh, is joined to the 
mainland by an ifthmus about twd miles broad. 

ft 

The cliffs around the whole ifland are very rug- 
ged, but more fo on the Weft than the Eaft fide, 
and the bays or voes^ iflands and rocks, are alfo 
more numerous on the Weft than on the £a{i 

coaft. 

■ 

There are few mountains of any confiderab^ 
height, being generally from a thoufand to fiftev^ i , 
hundred feet high. Few of them are unconnedled.. 
but generally run from North to South in the form 
of chains, having round-backed fummits, ap- 
proaching more or lefs to the conical form. Se- 
veral confiderable ridges can be traced along rhe 
Whole of their courfe, and of thefe the moll re= 
inarkable are the following : 

4 



1. Cliff HilLs. This range commences op- 
'polite to the ifland of St. Ranens,. where it is of 

B confiderable 
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confiderable height, running by Scalloway to Deal 
Voe, and from that to the fea, where it becomes 
gradually lower. 

2. This range (which has nO p^ticukr name)^ 
rifea from Weftfhorei runs South Weft and North 
Eaft to Lunnefting, terminating on the fea-ihore ; 
with little variation of height. 

3. This range rifes upon the Eaft fide of Weef- 
dale Voe from Bunenefs, and runs from fixteen to 
eighteen miles, terminating on the fouth fide of 
Deal Voe in the parilh of Delting. 

4. This range, which is the higheft, rifes fromr 
the Weft fide of Weefilale Voe from Ruftanefs, 
and terminates at Firfkinefs in Delting. 

Having now mentioned the principal ranges of 
hills, and other preliminary fads, I proceed to the 
confideration of the mineral hiftory of the ifland 
in particular ; but previous to this I ihall make a 
few remarks upon the plan I mean to adopt. In 
writing the mineral hiftory of any country, various 
plans have been followed ; but thefe ufually de-^ 

pend 
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pend more upon the degree of informatifm the 
thor is pofTefTed of, thaa a predile^ion for any pe- 
culiar fpecies of writing. Thus a thorough exa- 
mination of all the ftrata of a certain diftrid, their 
petuliarity of form, fituation and (^ompofition, is 
beft detailed in the form of a hiftory ; whereas a 
fuperficial and lefs fatisfadory examination is ufu- 

ally related in the manner of a journal. . Of mine- 
ralogical hiftories, however, there are but few, exr 

cepting fome difquifitions by German authors j 
nor is this to be wondered at, confidering the in- 
fant flate of the fcience, and the great labour at- 
tending inveftigations of this kind. It is not fuf- 
ficient that we obferve a flratum as we pafs along, 
and remark its appearance again in fome didant 
quarter ; but we muft trace it from its commence- 
ment, through all its various turns to its termina- 
tion, afcertaining at the fkme time its connexion 
with others, their mutual gradations, with many 
other general and particular obfervations, which 
require a long and careful inveftigation* On the 
other hand, Mineralogifls, in travelling through, 
undefcribed countries, have given much ufeful and 
interefting information in the form of a journal : 
^hus Sauflure^ Charpentier, Ferber and others, have 

B 2 in 
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in th^f vpojr detailed a great number of fads, and, 
diffufed a very coafiderable tafte for enqiuries of 
this kind. 

In the Outline I am now to give of the Shet« 
land iflands, and tlie ifland of Arran, I find it 
convenient to follow nearly the method of a jour- 
rial, as befl: fuited to the general view I am to 
take. 

The Mainland is divided into fe vera! parifhes^ 
and fome of them are of confiderable extent ; 
the pariih of Lerwick, which gives name to the 

- » 

principal village in the iiland, is the fmalleft. 
This village contains about two thouiand inha* 
bitants, and is built upon the fhore of BrafTay 
found, which is about the middle of the ifland. 
The houfes in general are but indifferent j here 
and there, however, there are fome commodious 
dwellings, and they are built of fandftone, and 
fandftone breccia, forming one ftreet, which is 
terminated by Fort Charlotte. This fort wa« 
built during the time of Oliver Cromwell, and 
was for a long time in a ftate of ruin, until late- 
ly that it has been repaired at great ezpence, 

and 
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ftnd garrifoned by a corps under the comniaa4 
of Captain ^ 

Braflay Sound, which is the harbour of Ler^ 
wick, is one of the moft extenfive and fafe har« 
bours in the Britifh dominions, and has its 
name, and is formed in part by the ifland of 
Braflay. This ifland is abou( five miles long, 
and between two and three broad, but very ir- * 
regular in its fhape. , It is high and rugged on 
the South and £a(l, where it is much expofed 
to the adlion of the lea, but it is comparatively 
low on the Weft and North, where it forms part 
of the found. The higheft hill which is called 
the Ord of BrafTay, forms, towards the fea, 
frightful precipices fevcral hundred feet high^ 

all compofed of fandftone, ilaty fandftone, fknd. 

« • • 

flone flag and breccia, and the whole ifland is 

compofed of the fame materials. A great mafs 
has been feparated from the eaft fide by the 
violent a(5tion of the fea^ and forms what is call- 
cd the ifle of Nofs, remarkable for its tremen- 
dous clifis and holm, where the natives en- 
counter many dangers in fowling. This fa;^ 

mous 
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510US holm* is feparated about 34 fathoms from 
the ifle, and is perfedly mur^l on all fides, fa 
as to prefent a mod terrific afpeifl when viewed 
from below. Inacccfiible as it appears, it has 
Xiot prevented the daring iflanders from gaining 
its fummit, which exploit was performed njany 
years ago, by a dauntlefs fowler, who, having 
climbed to the top, drove flakes into the ground^ 
and ropes being thrown around them from the 
oppofite fide, were fattened to correfponding 
ftakes upon the bank of the ifland. A machine, 
of wood, which they call a cradle^ was then faf- 
tened upon the ropes, fo that it could be pulled 
backwards and forwards, and in this way they 
go in queft of the numberlefs fea-fowl that ia-» 
habit thefe cliffs. The fowler who firft planted 
the ftakes, flufhed with his fuccefs, would not 

• • • 

take the advantage of the cradle ; but braving 
every thing, attempted to defcend, when he was 
daflied to pieces upon the rocks below. The 
ifland and the Holm do not differ from Braflay 
in their compofition, being formed of fandftone, 

fandftonc 

• Mr Pennant in tlic elegant Jntrpdufllon tohis Arctic Zoologj. 
lias given a drawing of Lows, \%'hich expreiTcs the appearance of 
the Holm very indifFerently. The holm is faid, by Mr Pennant^ 
to be about^So feet in height i this is certainly too high* ^ 
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{afldftone flag, and breccia ; but the fand^ :inc is 
of various colours, a confiderable extent of the 
diflfs being of a reddiih hue; 

Th6 oppofitc fide df the found where Lerwict 
is fituated, is compofed of the fame fandilone and 
breccia, which we obferve at Braffay. The Fort 
already mentioned, forming one extremity of the 
town, is built upon a rock of breccia, which 
foon difappears, when a horizontal ftratum of 
iandftone takes its place, running to the oppcH 
fite extremity of the town called ttie Nab. The 
hills in the neighbourhood are not higfa^ stnd are 
compofed of fandftone and breccia. This fand- 
flone is the fame we obferve in all the other 
parts of the ifland. It is the Sympexium of Dr 
Walker, the Argillaceous fandftone of Mr Kir- 
wan ; is of various colours, and of the ufual hard^ 
nefs of common building ftone. The breccia is a 
curious compound, being formed of red granite, 
micaceous ihiftus^ quartz, feltfpar, and green mica ; 
the fragments are either rounded or angular ; of va- 
rious fizes, from that of a grain, to mafles of fe- 
veral hundred weight. The fubftramen or bads 
is hardly difcernible, excepting when the mafles 

arc 
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are large^ when a pafte is formed by the fmaller 
fragments. I alfo obferved in general, that where 
the fragments are larget the ftrata are diilinguiihed 
with difficulty, and are horizontal ; but as the par- 
ticles become fmaller^ the ftrata are more diftin£t 
knd inclined* 



The'coaft from Letwick to Quarf is compofed 
of fandftone ; in fonle (Places howerer, there are 
great rocks of breccia^ which have a very fingular 
appearance, owing to the immenfe fize of the cbh-^ 
cretions. On this part of the coaft there are feve* 
ral extehfive caves } we rowed a conliderable way 

s 

into one c^ them, then landed and walked to its 
further extremity. At the entrance it has the 2l^ 
pearance of a natural arch, which becomes gradu* 
ally lower until it is loft in darknefs) where nothing 
is to be heard but the dropping of water from 
the damp black roofs, and now and then the filence 
is difturbed by the fnorting of feals, or the flutter 
b£ the Peiicani or Columbae. But the moft beau-= 
tiful part of thefe rocky fcenes, is the wonderful 
tranfparence of the water, which difclofes to our 
View, rocks of various fantaftic forms, covered 
with the beautiful Millepora rubra^ adorned with 

fuci 
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iiici of a great variety of colours; Thefe by the 
gentle motion of the water difcover numerous fpe-^ 
ciea of S^nmgia^, Aftini^ and Echini, of the moil 
exquifite colours^ ^cog^tber forming an admirabk 
fubmarine pi^^ore* 

At Quarf, the iuand is only about tWo miles^ 
broad, forming the ifthnius which connects the 
ibuchem pfltrifhes with the Mainland, and is 
bounded on both fides by . mountains of confix 
derable height, compofed of micaceous fhiftusi 
Here there is a imall ftihiiig ftation, from which 
boats gQ to the Haafe^ or fiihing ground, ia 
iearch ot tuik aixd ling.* 

C Th^ 

^ Tbe fiflieriei of tUs country^ iiAve been oftell the fubjeft of 

difcfiffion, but the ftate of the lower orders has hardly touched the 

lieart of the traveller. It is foreign to mj piefent purpofe, but 

Worthy of ao abler pen, to fet iu a proper point of view, ^he 

mHetief and t)ie d^orable fiate of our countrymen in that quar<a 

tcr. , 

Bdt Oh ! what orowds, in every land, 

Are wretched and forlorn % 

Thro^ weary life this leflbn leard^ 

That man was made to mourn. 
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^e land from this again becomes hto^defi 
forming one iide of iEthvoe, and is all compoied 
of fandftone, and breccia } in fereral places, how-i 
tytTi there are confideraible ftrata of limeftonei 
which is worked for building, and manuring th4 
ground. This Toe is a large open bay, having 
the fiat Und tli&s of Cdningfburgh oh thi north 
and weft, with Sandlodge,' and Moufk on the 
fouth. "The clij^s of Comng:fbiirgh, which form 
part of the range of hills that rifef Oppofite to St^ 
Ranefis, are compofed of micaceous fhiftus,* of 
Various fpecies, mote or lefs penetrated with 
quart2, having the fandftone lying upon ic,' which 
ihows in a diftind madnet the jvtn&ion of th< 
primary and fecondary ftrata. In fbme places 
the iea has carried away the fandftone, and left 
the mlcacedus ihiftus ezpofed j tod ^h6re there 

has 

* *flie tenn Shiftus liti b^en much extendled in its fignification, 
particularly by a late c^IArated Tlreorift, who inclades, under tbii 
name, Gneifs, Micaceous fliiftus, Chlorite Ihiftus, Hornblende lUAni 
and Ardefia. This want oi accuracy is to ^ regretted ; for it in 
plain, if fuch confufionbe fanfiioned, that the fcience of mineralogy 
will revert to the unmeaning jargon of a Sir John Hill. 
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lias been an unequal aAion of the fea, the mi- 
caceous fhiftuft 18 to be ieen lifing through the 
fandfloae.- Thig laft drcomftance has frequent-* 
I7 deceived obferyers, particular!/ in their eza* 
mination of flrata^ which have been expqied to 
die adtion of the waves of the ocean. Thus, at 
that interefting ipot» Portfby, we obferve the 
Serpepdne lying upon the Granite in a very dif- 
tin<% manner ; but where the rocks have been 
much exppfed to the a^on of the iea, coniider- 
;ible poisons of the Serpentine have been car- 
ried away, leaving the projecting mafles of Gra* 
pite, fometimes in the form of gre«^ veins ^ un* 
ning through the Serpentine, or large mallei 
feemingly lying over it* 

« 

Amongft thefe rocks I obftrved beautifbl fye^ 
cimens of the Sappare Dure^ a foffil which has 
been lately examined by the youAg Sauflure. It 
was immerfed in a compadt fpecies of mica^ 
ceous fhiflus, and prefented the following exter-r 
nal charadlen C z 

Colour^ 

* TYkth panictilart are well marked in feveral beautiful drai7« 
iog9 of Fortibyi fai the po&iiiSoa ^ Lt«ut.*ColQnel Eneric. 
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€b/(9i^*— White, finely tinged with azure Uue. 
The detached cryftals refleA a filver wjbitc 
light, but not fo bright as the Adula^ ia^ when a 

^ ■ • * • » 

}ittle decpmpofed, 

Crxflal/ization^-^^ls cryftaUised in the form 
pi compreiled prifms, interfeiSled more or left 
with tranfverie ieiStions, and prelentiiig two 
narrow and (lightly ftreaked, and two broad an4 
fmooth fides. The cryfbals are fr^qoentiy di(^ 
pofed in a radiated fornv 

CrofsJraBure.'^^iTiKltd find deftitute of luike. 



Longitudinal fraSure.-^xXv^K,tA with a luftre 
like that of cryftals, and metals not much por 
4iihed« 

JZ/rd^ir^'-- when ftruck parallel to its length, 
yields di£iculdy to the knife ; when perpendicu- 
lar to its length, giyes fire with fteel } fcratchc^ 
glafs* 

Specific gravity, 3. 618. 

ft 

B^omes eledrial by f ritflion^ and thiseledri-^ 

city 
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•pity i< negative. SaufluFC) in his excellent anar< 
lyfis fou&d it Ko comtaia^ in the hundrad parts, 

Silex, «$, ^, 
lime, 4, 15. 

Iron, 6, 65. t 

Hciviag pxt&d tiieie cli£% we come to Sa^d- 
lodge) one of tlue ieats of the aiKlent and moft 
koi^itctble fiunily of Bi^e, <^ Susaburgh, which 
is ikuHted i^a the fea ibore ^ liaviDg ^ pretty 
cocfienfive flit -nfear jift. At n Uttl^ diftaoce from the 
Iroufe^ ia die £uid(lt»e^ which is liere ftill ton- 
tinned, tfiere is a ve& of copper pyrites, or 
ivipkwt^t o£ copper, which was worked for fbme 
time, by a party of miners, from Wales^ with 
Tcry flattering profpeds j but the yein gradually 
decreafed in width, until it was not above an 
inch broad, when it was thought proper to leave 
it. This pre afforded me eighteen per cent, of 
|)ure malleable copper, by eilaying according to 

thp 

f IVIr HermaQ in the i. Chym. An : 1793. — p. 394* defcribes a 
cryftallized {appare, found in Siberia, which differs confiderabl]r]| 
both in external and €)icskitnldiatsAeH| from this ^C4es« 
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the method of Efchaquart, or rather Gerhard f 
On the oppolite fide of the houfe there ia a large 
vein of iron ore, above fix feet wide, having 9^ 
very fcorified afpe<5l, and containing much mai^^f 
ganefe. It was alfo worked for fbme di^ie, but 
the great expence, and the fmall proportion of 
iron obtained, foon caufed it to be given up. The 
fandftone continues from this, aU around to the 
bay of Sandwick, here and there interfe<^ed 
with calcareous fpar, and much impregnated 
with oxyd of iron. Betwixt the Sandlodge and 
Sandwick bay, lies the finaU ifland of Moufa^ 
or Queen ifland, about a mile and a hal^ long, 
and upwards of a quarter of a mile broad« It 
is rather low, compofed entirely of fandftcMie, 
and fandftone flag, with (everal ilrata of lime->, 
ftone, which run in the fandftone from eaft tq^ 
wefL 

The whole coaft from Sandwick to SumburgH 
l]iead, the moft fouthern point of the ifland, is id- 
moft entirely, compofed of fandftone, and brecda, 

f Skwm't Mineralogji rpl. ad. p. j^ji 
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i^in^ upon the mountains of Gnieifs and inicaceous 
ihiftus, which run throtigh this part of the ifland ; 
and alfo in feveral placfes tber« are confiderable 
ftrata of limeftone. From Sumburgh head, which 
is entirely compofed of fandftone, we have an ex-^ 

teniive and beaotiful view of a great part of the 

» 

Mwikndj iiland of BraOTayi and ftupendous Nofs ; 
on the one hand the far diftant Fair ifle rifes gent- 
ly in the hbrizoii, and on the bther the fecluded 
Fula forms a tremendous obje^ Below us we 
have a direful example of the blowing of loofe 
fand or what is called the Sand Flood } for an eftate 
which belongs to Sinclair of Brue is now rendered 
aforlorn wafteialthough^before this calamity, it was 
one of the mod productive parts in the ifland« I 
could not learn the caufe of this difafter, but it 
was probably owing to the tearing up feme of the 
plants which are known to prevent the blowing of 
iknd. This pradice eannot be too feverely repro^ 
bated^ When it is known that the cpnfequences ard 
io pemidous i thus, in many of the Weftern Iflands 
Dr. Walker has obferved, that if the fmalleft aper-^ 
ture be made in the fand^ the flood iuftantly com^ 
menees ; and we know that, in Suflfolk, a quantity 
«f iand^ which iX firft only covered about ten acres, 

has 
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has now fpread itfelf, and covers feveral thoufandi 
The fowing of plants, which grow in loofe fand, 
u the only remedy which can be reconimended to 
flop the baneful progrefs of thofe floods, and of thefe 

• « 

feveral have been recommended^ but the moft effi- 
cacious are the Giditim luteum^ Elymus arenarius, 
Triticum junceum, and Arundo areiiatia ; this laft 
the Dutch plant with great benefit. From Sum'* 
borgh head acrofs the liirge open Quehdal bay, little} 

is to be feen^ except a few rocks of an extremely 

» . * ■• 

coarie breccia, bf the common kind. At the next 

head-land, Fitful head^ the primary mountains 
make their appearance; without any covering of 
the fecondary breccia or fandftone; which difappears 
at one (ide of Quehdal bay, and is not to be ob-* 
ferved again until we coitie to Sandnefs hill On the! 
North Weft. This immenfe head-land is almoft en- 
tirely compofed of a leadnroloured micaceous fhif^ 
tus, of which the greater part is mica, in fuch mi- 
nute fcales as not to be diftinguifhable, but in f<»tn-i 
ing large pktea. In the fiffiires of the micaceous 
fhiilus I obfearved feveral fmall portions of miCa^ 
ceous iron ore, which for fome time amufed a 
party of miners with hopes of ammeole w«altfa« 
The micaceous ihiftus is here to be obferved paf- 

fing 
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fing to chlorite ihiftus, and intermixed with the 
talcite of Mr Kirwan, the lepis of Dr Walker, and 
confiderable quantities of quartz. Below this at 
'Garthfnefs, there is a large vein of fulphurct of 
iron, about feven feet thick| running in a done in- 
termediate between mioaceous fhiftus and chlorite 
(hiftus* It lies expofed to the day for twenty or 
thirty feet, and was worked for fome time, but was 
fo unprodudive that it was foon given up, ^ 

♦ 

The coaft from this all along the weft (ide by 
Bigtoun to Scalloway, including Colfa ifle, and the 
ifland of Saint Ranens, is compofed of granite, mU 
caceous (hiftus, chlorite fhiftua, talcite of Mr Kir- 
wan and quartz. The granite is by no means of 
the fame fpectes, but is confiderably varied, of 
which the following defcriptions will afford a fufp 
ficient proof, 

I. White compact Granite. Is compofed 
of white coloured feltfpar, quartz, with a few fcales 
of green mica j the quartz and feltfpar are amor- 
phous, and very clofely connedled, rendering the 
whole fo very compadk as to give the aggregate a. 
^learly uniform fradure* 
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s. Red compact Granitk. h compofed of 
red feltfpar, green actynolite, with a fmall propor- 
tion of quartz. The fehfpar compofes about three 
fourths of the whole, forming altogether a very 
compadt, hard, and not eafily degompoiible com-* 
pound. 

3d Species. Is compofed of regularly cryftallized 
rhombpidal red coloured fehfpar, with a fmall pro- 
portion of amorphous quartz, and mica in fcales ; 
forming an aggregate which is not fo hard or*com-i 
pa£l as the preceedjng fpecies» 

The iflaiid of Saint Ranens is but fmall, very , 
rugged, and is connected to the Mainland by a 
bank of decompofed nlicaceous ihiftus. Captain 
Prefton, in his chart of the Shetland Iflands, has 
placed this bank at one end in place 0/ the mid<Ue. 
The coaft from this to Cliff Sound is very rugged, 
owing to its expofure to the Atlantic Ocean ; but 
in the Sound the land is defended by the iiland$ 
of Houfe, Burra, and Trondray, and is neither 
rugged nor very abrupt. 

The iiland of Houfe is about three miles long, 

moTow 
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narrow knd fliat, compofed of micaceous (hiflus^ 
granite and quartz. Near to the north end I ob- 
ferved a remarkable appearance, which although 
it may be common in other countriesi I have fcU 
dom heard of. It is a vein of granite two or 
three feet wide, running in the micaceous fchiftus ; 
the granite had .the ufual appearance, and where 
in conta£b with the ftratified matter was not at all 
altered in hardnefs. This appearance has alfo been 
remarked by the celebrated SaufTure whilfl travel- 
ling in the Alps, in the neighbourhood of. Mont 
Buet, alfo near the city of Lyons.* The late in- 
genious Dr. Hutton of Edinburgh, in his theory 
of the formation of ftrata, imagines that this is a 
proof of the pofterior origin of granite* to micace- 
ous (hiftus. Such an explanation would anfwer 

ft 

well enough, if the previous fteps of the theory 
upon which it is founded, were fufEciently in- 
controvertible ; as this is not the cafe, we mufl: 
ftill confider the granite and micaceous ihiflus of 
coeval formation. 

Thejfland of Burra^ which is feparated from the 

D 2 ifland 

^ Saaffure, Vojagc daoi les Alpes. O&aTo cditioO| Vol. II. 
8cd. 599|6ox. 
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ifland of Houfe by a fmall founds is alfo mote 
rugged oa the weft, where it is much expofed td 
the afkion of the fea, and is compofed of granite^ 
micaceous fhiftus and quartz. 

The* coaft and hifls from Scalloway by Uftnefai 
Voe, Stromnefs Voe to Wifdale Voe, are com-^ 
pofed of the ufual alpine focfcs. At Wifflale Voe 
there is a great ftratum of limeftone, which can be' 
traced for feveral miles running in the micaceous 
ihiftus« All the hills in the neighbouchood are 
compofed of micaceous fliiftUs, ttlcite and gneifs } 
this laft by decompoution forms a clay-like m^^s, 
which the inhabitants ufe for fullers earth. A great 
fedion of the gneifs is to be feeft araongft thefc 
hills, where it is to be obferved in various ftages 
of decompofition.* It would be curious to deter- 
mine with certainty, whether or not the difinte- 

gration 

* Tlie late iVir Wcdgewood, upon analyzing an eartby fabfiance 
from Sidney Cove, New Holland, was led ffom feveral circum- 
dances to conclude, that it contained a new earth which he cal- 
led Sydneia. Lately, however, Mr Hatchet^ in an excellent pa- 
per read to the Royal Society of London, has demonftrated, in a 
nod iktisfadory manner, that this fuppofed earth is a compoond of 
Silex, Argill, and Oxyd of Iron j and he fuppofes that it is derived 
from a decompofed giaxute, or gneifs, fimilar to what has been 
mentioned above. 
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gfation of the gneifs depends on the decompofition 
bf tbc fcltfpar alone, or of the feltfpar, quartz and 
tnica conjointly. From Weefdale through jEthfting 
knd 3andfting) the alpine rocks continue, forming 
la many places' coniiderable hills, and upon the 
fea-fhore immenfe precipices of red granite. The 
fcenery upon this coaft is awfully grand ; let us 
bonceive to ourfelVes a great extent of coaft, dread-^ 

fully rugged and broken, prcfenting t6 our vitw 

« 

vaft detached pillars^ and ntimberlefs magnificent 
arches, through which the tides rufli with incon- 
ceivable fury, and the whole being tinged with a 
teddiih hue, produces a moft terrific fcene, when 
contrafted wiih the lurid appearance of a ftormy 
flcy. 

The tiext parifli, which is named Walls, I 
had but little opportunity of examining, fo that 
1 can fay nothing with certainty of its compo- 
fition. In the neighbouring parifli of Sandnefsj 
the fandftone again makes its appearance at Sand* 
nefs hill^ which is of confiderable height. From 
this the coaft becomes gradually lower, where it is 
in many places peculiarly fterile and iron-like ; the 
land again rifes in height, and fo on alternately all 

around 
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around the ifland, forming many confiderable voes^ 
with very magnificent pieces of fcenery, particu-* 
larly the Doreholm off the parifh of North Mav- 
itig, which is a vaft detached rock, perforated by 
a gteat natural arch, very (imilar to fome 
of thofe obfehred by Captsdn Cook amongft the 
South Sea iflands. The immenfe rocks the Of^ 
fa. Skerries and Ramna Stalks, prefent a mod fright* 
ful and tremendous appearance in fiormy weather ; 
but to particularize the many aftonifliing fcenes 
that occur around this ifland, would be foreign to 
my prefent purpofe. I (hall therefore conclude 
this {ketch by remarking that the rocks (as far as 
I have ^ examined) are either granite, gneifs, mi- 
caceous fhiftus, chlorite fhiftus, or fandftone, but 

» • 

I did not obferve this lad in any quantity till we 
came to the £aft coaft. 



CHAP. 
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^SLANHS OF POULA^ PAPA STOURy FSMSNTRr, ANJI^ 

fiUCKlB RB0OE» 



POULA. 

1 HIS ifland is about three miles long, an4 ha^f 
a mile broad, iituated in the Atlantic ocean, a- 
bout twenty-four miles from the Mainland, 
holding the fame fituation ^i^ith regard to Shet- 
land, a$ St Ki}da does to the Hebrides. It 
contains but little level ground, being chiefly 
formed by three hills of a nearly conical fhape ; 
the highefl of thefe being between eight and 
nine hundred feet:. Here there is but one land- 
ing placf , and in bad weather it cannot be ap* 
proached. The eafl fide which is much lower 
than the weft, is compofed of granite, micaceous 

{hiftut 
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ihiftus, and quartz. The micaceous fhiftus 
covers the granite, but in fome places the (ea ha« 
waflied it away, and left the granite expofed, 
which is of a red colour, and frequently pene^ 
trated with veins of quartz. The micaceous 
Ihiftus alfo contains nefts of green actynolitc, 
and garnets are often diffufed through it. The 
fouth, weft, land north fides of the iiland are 
composed of fandftone, and fandilone flag, of 
the fame fpecies with that we have obferved ii^ 
other parts of Shetland. Upon the weft fide 
there are moft hideous precipices, inhabited by 
numberlefs fea-fowl, which the inhabitants run in* 
credible rifks in catching. 

The account which the excellent Bifliop Ponto- 
piddan has given pf the fowlers in Norway, is 
realized and even exceeded by the inhabitants of 
this fecluded fpot. It is not many years fince it 
was a common obfervatipn, that few died a natu-* 
ral death, being either drowned or dafhed to pie* 
cs amongft thefe terrible precipices : now they arc 
tnore cautiousi and comparatively few aredeftroyed. 
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PAPA STOOR. 

This iiland is of a very irregular (hape, about 
a mile long, and one half broad, lying in the mouth 
St Magnus bay,' at a little diftance from the ibore 
of the Mainland. It is low, but one of the moft 
fertile of the Shetland iflands, and has feveral toler- 
aUe harbours, of which Hamna-voe, i$ the beft i 
but the entry is difficult on account of a large 
ridge of rocks, which runs acrofs the entrance. At 
Houfe-Toe, which i$ the ufual landing place in 
coming from the Mainland, {andftone, fandftone 
flag, and breccia form one fide of the voe, which 
is low and not rugged. In going round the 
ifland towards the next harbour, called Olis-roe^ 
tkc iandftone foon difappears, when a foffil, nearly 
fimilar to Wacken prefents itfelf^ forming cliffs of 
confiderable height without any marks of ftratifi- 
cation, and it continues with little interruption all 
round the ifland, until it meets with the fandftone 
ftrata on the oppofite fide. From this it appears 
that thefe two genera of rock form the greater part 
of the ifland ; feveral other foffils, however, are to 

£ be 
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be obferved, either in ftrata, below the Wacken itt 
veins, or fporadic. Thus in fome places it is pe-* 
netrated with a fpecies of Grunflein, which is com- 
pofed of white feltfpar and bafaltic hornblende. 
A few bafaltic veins, or whyn dykes, as the Scot« 
tifh miners call them, are to be obferved crof&ng 
this rock, and decompofing fo as to form a cellular 
done, which the volcanifts would have clafled 
amongil the lavas« A (ingular fpecies of breccia, 
not unlike that which conllitutes part of the Calton 
Hill near Edinburgh^ is to be obferved running be- 
low it on the north fide of the ifland. Veins of 
femi-indurated fteatites, run through it in various 
dirediions, and thefe veins often contain hollow no- 
dules of chalcedony or of red jafper, which are lined 
with cryftals of quartz. Frequently alfo confi- 
derable veins of red finople, intermixed with chal- 
cedony, quartz, and rock cryftal, run in this rock ; 
and in one place in a fiflure, filled with calcareous 
fpar, I obferved a few blue cryAals, that appeared 
to be fluat of lime* 

Having mentioned the principal ipondic 
and yenigcnous foffils, .which are to be obferved 

in 
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in this Wackeni I fhall now add a more particular 
deicriptioQ of it. 

Wacken, from Papa Stomv 

Colour. — ^Brick red, of various (hade(» alfo dark. 
browiu 

Lujire. — ^NoQe# 

JFr4/7tfr^.— Smooth, earthy, but when compad 
has a tendency to the fine fplintery. 

Hardnefs.^^X fcarcely gives fire with fleeU 

^ranjparency. — None. 

Fujibtlitj. — ^Melted at lao^ of Wedgcwood. 

It 'frequently contains feltfpar, forming a fpccies 
of Porphyry ; fometimes it is intermixed with the 
Gruncrdt. It often alfo contains cavities, which 

are encrufted with daric brown chalcedony, and 

> 

covered with cryftallized quartz ; and nodules of 
Onyx, and Sardonyx are fometimes foun4 in itf 

Ea ^ X 
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I cannot difmirs this (hort account without men* 
tioning, that various fpecies of pumice are to be 
gathered in feveral of the vocs of this ifland^ and 
feme of the pieces of very confiderable fize* Si- 
milar kinds of pumice are got near the Giants 
Caufeway, in Ireland, and upon the flioi^s of the 
Weflem iflands, which Volcanifta have reckoned 
a very fatisfadory proof of their chimera. An ex* 
amination of the rocks would foon (atisfy any 
one but a volcanift that thefe were adventitious 
xiiatters. Accordingly their origin is now {Mainly 
traced from the famous ifland of Iceland ; and this 
is rendered the more probable, when we confider 
the many light fubftances floated from the Weft 
India iflands, upon the ihorcs of the Shetland and 
the Weftem iflands* 



VEMENTRY. 

This ifland is fituated in St Magnus bay, at a 
confiderable diftance from Papa Stout. It is much 
interfered by the fea, and rifcs higheft in the 
middle, forming what is called the Wart of Vemen- 
try, upon the top of which there are the remains of 
a burgh. From this hill we have a view of the 

whole 



ISLANDS. 37 

whole ifland, and the adjacent coaft of the Main- 
land, than wiikh there can icarceiy be a more drea- 
ry profpeG. 

I 

From the fhort time I was upon 'this ifland, 
1 can only fay in general, that it appeared to be 
compoled of granite, different kinds of micace- 
ous fliiflus, and a beautiful fpecies of hornftone 
porphyry, which I obferved in various ftages of 
decompofition ; in fome fpecimens the feltfpar 
appeared to be decompofed firft, in others the 
hornftone. 

MUCKLE JLHOOE. 

This ifland is about twenty-four miles in cir- 
cumference, thie eaft and fouth fides are low, ow- 
ing to their being defended from the violent ac- 
tion of the fea by the Mainland, but the weft 
fide is very rugged and broken. From the little 
opportunity T had of examining it, I can only 
fay that a confiderable part appeared to be com- 
pofed of granite. Another ifland in the fame 
bay, called Papa Little, appears to be compofed 
of granite and micaccou* fliiftus, of various 

kiads» 

CHAP. 
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CHAPTER IV. 



THE NORTH J5LES OF SHiTLAND^ COMPREHENjy^ 
JNG UNST^ FETLAR TELL^ AND ffHALSET. 



UNST. 

IHIS is the moft northern of the Shetland 
iflands ; it is about eight miles long, and from two 
to two and a half miles broad. Its form is thai c^ 
a lengthened fquare ; the fen coall is as ufual very 
rugged, and the ifland is hilly ; the higheft hill 
which is named Valley-field, is about feven hundred 
feet. There are two excellent harbours, Balta 
and Uyea Sound, which are often of the greateft 
fervice in iheltering veflels that pafs to and from 
the Greenland feas ; but the firft is generally pre** 
ferred as being more convenient and fafe. Balta 
Sound is a pretty deep inlet, formed into an ev 

cellent 
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celient hafbour by the ifland of Balta that Hes a- 
crofs it^ entrance^ thus forming two pafTages ; one 
ftom the North is rocky and only fit for Imall vef- 
feis, but the other from the South will allow large 
ihips to enter. 

The hills upon the north fide of this (bund are 
of confiderable height, but prefent a very bleak 
and barren afpedl, owing to the decompofidon 
of the ferpentinei of which they are compofed. 
This foflil by the adion of the weather acquires 
an iron brown craft, and is often fomewhat can- 
cellated, fo as to have much the appearance of a 
volcanic produ£kion.* The ferpentine is of a 
green colour, is frequently traverfed with fmall 
veins of iron ore, and often afTumes a fibrous ap- 
pearance, forming what Wallerius calla talcite ; a 
^one very different however firom the talcite of 
Mr Kirwan. It alfo contains feveral curious ipo- 
radic foflils, of which the moft remarkable are the 
following : 

< 

Lamillar Actynglite, Kirwan. Afbeftar- 
tiger» Strahlftein of Werner. This correfponds 

with 
* Po&ccs, 276. 
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with the fpecimen I examined ia the Lefkeaa Cabi- 
net at Dublin^ frotn which Mr Kirwan's defcrip- 
tioa is taken. It appears to be an intermediate 

• I _ 

£a£5\ between Adynolite or Strahliiein aod Horn- 
blende. 

2. Labrador Hornblende. TIus beautiful 
fpecies was firil obferved upon the coaft of Labra- 
dor, and afterwards in Germany, and fince in 
Cornwall by Mr Hatchet. 



3. Common or Striated Tremolite, 
mte of Kirwan. 

Colour— JUght green. 
Lu/lre^^ilkj. 

TtranJ^arency — ^A little at the edges. 



FraRurt — ^Broad ftriated, the ftrise frequendy 
diverging as from a centre. Its fradure alfo pre- 
fents what may be called diftind concretions, and it 
is from thefe that the ftriac appear often to diverge. 

Hardncfs 



i 



iSLAKDS. 4S 

^ardn^s — ^That which yields eafity to tlbe knife. 
iBy decompoiition it acquires an iron brown cnift. 

Mr Kirwan fodnd that this fpectes melted 
into a green glafsat 150^ of Wedgewood; and 
Klaproth has lately found that in a coal crucible 
It giyes a gfeyiih white opaque flag» with a lofs ot 
Oy 05 ; and in a clay cnidble a compad; greenifh 

white dag is formed, and he haa found it to afford 



Lime^ o» i8* 

Magnefia^i d, lojw 

Carboni<i acid and water, o, 065* 
Oxyd (of iron^ o, oo^« 

The phofphbrefcenee of the tiremolites is Very 
remarkable, and it has been found that the degree 
bf effed is inverfely as their hardnefs } thus the 
lilky fcrft fpecies gives a more vivid and red light^ 
with a lefs degree of fri£lion, than the harder 
kind ; the phofphorefbience can even be produced 
by means of a feathen 

F 4. §HIS- 
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4. Shi8T0S£ Talc. Kirwan. Schiefriges Talc* 
Lefke. 

This foflil is to be obferved in feveral part& o( 
the ifland, running in the Serpentine in the form 
of veins of confiderable extent. When long ex-> 
pofed to the a&ion of the weather it lofles its fo- 
lidity, becomes friable and fcaly, acquires a 
browniib colour and becomes opaque. 

This Serpentine continues to form the hills 
and cliffs, until we arrive at the beautiful bay of 
Norwick, , when a flngular flriated micaceous (hif- 
tus takes its place, forming one llde of the bay ; 
this alfo conllitutes a great part of the coaft un- 
til a fpecies of gneifs (remarkable for the large fize 
of its cryflals of fdtfpar^) makes its appearance^ 
the micaceous ihiftus which covered it being wa(h- 
ed away. Near to this place an immenfe mafs has 
been feparated from the land, forming a great hol- 
low called Saxes Kettle, from the fea rufhing 
through a narrow aperture at the bottom, which 

caufes it to boil up with great "nolence.^ 

The 

* Here a Shetland Giant ufed to boil Us prej* add terrify the 
afifrlghted natives > but more furprifing than ibis is a fiimoos wdl 

St 
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The land from this ruias out to form what is 
called the point of Lambanefs, equally fteep^ but 
not fo high as the fides of the bay, and from this 
to the Sha, the moft northern point of the ifland, 
and of his Majefty's dominions, the gneiis conti- 
nues, and does not difappear until we approach to 
the deep bay of Bura-firth, where the land be- 
comes higher, forming lofty clifls of micaceous 
ihiflus. At the bottom of this bay the land is low, 
prefenting beautiful rocks of undulated micaceous 
fhiftusf; but after eroding the bay we find the land 
rife gradually, forming the lofty cliSs of Hermo- 
nefs, which are compofed of fimilar rocks. At 
the bottom of thefe cliffs there are immenfe caves 
excavated by the fea, into which a boat can row 
many hundred feet in calm weather ; the en- 
trance is faid to be ornamented with regular o£to- 
gonal pillars, hut what their nature is I could not 

F 2 determine, 

at a little diftance, where the inhabitants fay their anceflors ofed 
to get boiled or roafted fifli, in proportion to the depth thej went. 
This is a faft truly PlutoniC| well deferving the attention of world 
makers. 

f This fpecies is entirely compofed of nuca withoiit any admix- 
ture of qaartz^ which Karflen in his catalogue of the Lelkea|i ca- 
binet reckons a rare produAion. 
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determine, as the furf prevented me from ap^ 
proaching. U it probable that they are formed oC 
gheifs I for there is n6 qthtt fofiil neat but micar 
ceous fhiftus. From this the vrhdle w^ft coall is 
very lofty and rugged, cottipofed of micaceous 
ihiftus, and this laft often contains extremely 
beautiful regularly cryftallized garnets of great fize^ 
As we approach the fputh weft extremity, the 
land becomes lower, and towards ^elmont, the 
feat of Thomas Mouat, Efq, of Garth, ftrata of 
Ardefiaj;, or primitive Argillaceous Shiftus are ta 
be obferved in the neighbourhood of the mic»? 
ceous iiiiftus* The Serpentine now again makes 
its appearance and forms in ieveral places confi--. 
derable hills, which have as ufual a barren and 
bleak alped^ On the fea (hore, between Uyea 
found and the caftle of Mounis, there are ftrata of 
fandftone } and from this to Balta found the hilU 
and (hores are low, formed of micaceous fhiftus 
with a compound rock of green hornblende and 

quartz, 

t It is much to be regretted) that authors will not coo&at to 
vfe a fixed generical^name to exprefs the primitive Argillaceoot 
Shiftus, in oppoiition to the fecondarj (hiftus. The term Ardcfia, 
propofed long ago by the great Linn«tt#^ will anfoer very well x 
l^iU It appears to be little attended t(x. 



quartz, and in feme places we obferv^ rocks of t^ 
compaA lelt^ar with hornbl^nde;^ 



PETLAR* 

This ifland is about four liiiles long^ and thrm 
and a half broad, of an irregular fhape^ owing 
to its being much expofed to the adlion of the 
iea. Its mineral produiStions are not very difiis 
xent from thofe in Unft ; indeed it is probabk 
that at one time they were joined. There are 
|io harbours of any confequence ; thd bay of 
Trefta is one of the largeft, but is not fafe-in ftoiv- 
my weather^ One fide of this bay is compofed 
of micaceous fhiftus, quartz, with ftrata of d- 
piqp or primary limeftone« On the oppofite 
iide of the b^y there are appearances of plum- 
bago ; in one place particul^ly there is a vein 
of a matter refembling an knpure plumbago, 
which is between two and three feet wide, rim* 
lung to all appearance in xnicaceous ihiftus. 
This latter foflil forms the coaft for a con* 
iid6rable way. It however difappears^ when 
immenie clifis of ferpentine are to be ob- 
(erred, whicl) often afford beautiful mafles of 

rock 
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rock cryftal, alfo fine fpecimens of afbeftus and 
amianthus. The ferpentine, having formed a 
confiderable extent of cliffs, difappears, when a 
curious ijpecics of micaceous fliiftus prefents 
itfelf, which is formed of rounded mafles 
of quartz of confiderable fize, connedted by 
means of mica, thus forming what has been 
called a primitive breccia. SaufTure, in the 
aoth chapter of his Voyage dans les Alpes, de-. 
£:ribes a nearly fimilar rock, which he obferv- 
cd in the neighbourhood of Valorfine, differing 
from this, however, in having what he calls a 
fliifta-micaceous bafe, and containing befides 
quartz, (hiftofe granite, and micaceous fhiftus. 
This curious rock forms a confiderable extent 
of clifiFs, but at Strandburgh a micaceous flxii^ 
tus takes its place, which refembles hornblende 
flate in its general appearance, but its foftnefs 
affords a fufiiciendy accurate diftindlion. This 
micaceous fhiftus alfb forms a confiderable ex- 
Cent of coaft, which is low, prefenting^ a moi^ 
iplendid appearance when the fun fhines, his 
rays being refle<fled from the micaceous rock as 
from immenfe mirrors. As the coaft rifes the 
Serpentine again makes its appearance, having 

the 
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the ufual brown, iron-like afpedl, and fdnhihg 
lofty cliflFs upon the ihor^ ; but thefe continue 
only for a fhort way, when the micaceous fhifl 
cus is again to be obferved, and continues form- 
ing low clifis to the Houie of Urie. From this 
round to the bay of Trefta the coaft is lofty 
and precipitous, formed of micaceous fliiflus ; 
but at one place there are immenfe cliffs of 
gneifs, which by decompoiition form a matter 
iimilar to that obferved at Weefdale Voe, which 
is here alfo ufed as fullef s earthy 



YELL. 

This ifland is about four miles froib the MaixU 
land, is about fixceen long, and eight broad, and 
h next to the Mainland the largelt in Shetland. 
There are feveral harbours, but none of them 
large or commodious. It is in general pretty 
hilly, very much covered with peat moiles^ 
this with its tremendous broken coafts, render 
dbe idand wild and gloomy. The hills, as far 
as I could determine, are compofed of granite^ 
micaceous ihiftus, and quartz. On the weft 
fide, which is extremely broken and rugged, 

there 
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there att (everal curious veins of granite, be- 
tween five or fix feet wide, that run in die mi- 
caceous fiuftus. They are fometimes much 
curved^ but generallj run at an angle qf a« 
bout 70% 



WHAtSEV. 

This ifUnd is about fix miles long^ ind four 
broadband is three miles diflantfrom the Main- 
land. The fhores are low on both fides^ and, as 
far as I could obferve^ compofed of granite and 
micaceous ihiftus ; the higheft hill is the Wart, 

which I found to be compofed of micaceous 
flxiftus to the top. 

At a coaiiderable diibnee lies the dntt and 
Out-Skernes, dreary and deflate rocks^ inhabi* 
ted by a few fifliermen, and compofed Qf the 
fame materials as Whaliey. 

ARRANt 
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SIZS 4Nn StrVATION OF THS ISLAND^ CLIFFS, 
MOUNTAINS^ SURFACE, t^C. BRODICK BAT AND 

* * • • • 

ITS SNFIRONS COMPREHENDING CORT-GILIS^ 
GLEN-CLOry GLBN-SHIRREG^ GlEN SHANT^ GOAT* 
FIELD AND GlEN'-ROSJ. 

X HIS ifland is about thirty<*two miles long and 
twelve broad, fituated in the mouth of the Frith 
of Clyde, about eight miles from Bute, and fix- 
teen from Saltcoats in Ayrfhire. Its ihape is ir-> 
regular, but not fo much fo as many of the We(^ 
tern Iflands, which are more expofed to the Atlan«- 
tic Ocean ; here the vicinity of the Scottilh and 
Irifh fhores prevents any great deftru&ion of land|p 
as is evident from the lownefs of the cUm round ' 

G the 
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the ifland, which have not the prectpltou8| nig« 
gt^d, and bold afped of theSh^tlaud lilands. 

Ci.iFF8« The cliflTs are feldom above two hutw 
dred feet high, are generally precipitous^ having 
frequently, however^ an interveniog bank between 
the cliff and the f$a, formed by the definition of 
the rocks, which are either of fandftone or mica* 
ceoua ihiilus. Confiderable &ndy beaches fire^ 
quently occur, formed of the debris of granite, 
fandftone, and micaceous fhiftus, and fometimes 
yf^c rcQiark a coofiderable extent of coaft,^ covered 
yrith enormous mafles whi^h have been torn away 
If J torrents, or feparated froin the neighboui^n^ 
xodffi by the vaf^ ^xpan(ive power of fi^Qft 

Mountains. No regular ridge of mountaUi* 
is to be obfer^ed ; thefe being either in the form 
of groups, as Goatfield and the adjacent mountains, 
which prefent aftonifhingly grand peaked funn 
mits ; or irregular, forming round-backed hillsi aa 
thofe towards the fouth part of th« ifland« 

SoRFACB. The land is in general very high| 
particularly towvds the north-endj where the 

woodeiM 



^l>^hddd\il ^oup composed of Coatfielc), Cairn-* 
taa-callich, Stc prefent mountains near three thoU'^ 
find feet high. Here liatui^e e^chibits to the allon*^ 
ifiied eye the ihoft terrific and fublime ifcenery ^ 
t6 convey even a Faint idea 6( wliich would re- 
qXiire ab able pen. llie foutherh parts are lower, 
atid in pkbe o^ the bate rocky appearance of the 
North, we have heath-cotered hills, and ^ confide^ 
ritble p6rtio» bf cUltitated land^ 

The idand is divided into two pan(he8, Kilbride 
alid Kilmofy, belonging to three proprietors ; the 
i>uke of Hamilton, Marquis d( Bute, and John 
Fbllerton, fifq. of Rilmichael ; and yields about ' 
jbool. oi yeiirly retlt. Thii' indeed might be 
much encfeafed Were proper methods of cultivatioil 
followed ; ahd were long leafes and krger farmi 
properly granted, more happinefs, induftiy and 
«inealth Wt>uld be the natural confequencfe* 

In defcribing ttc ifland particularly, t fliidl he^A 
iw^th Brdditk Say, which i* lituated on the ea^ 
fidt. Thb.beautiful bay is bounded, on thie ^oUth, by 
the hills of Cory-gills j oti the weft, by the ,valc4 
Glencloy» Glen-lhcrrig» Glen-fhant j dnd on the 

G 2 ibuth 
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fouth, the tremendous Goat-field forms a lofty 
boundary. It is of an irregular fhapei about five 
miles long, and four deep, having about five fathoms 
water, with good anchorage ground ; but it is only 
in moderate weather that veflels can ride in fafety. 
From this bay pafTage boats go to Saltcoats, about 
iixteen or eighteen miles diftant, which renders 
this the principal thorough-fare in the iHand ; fo 
that the population is confiderable. Many vifitors 
come from the mdnland, during the fummer 
months, to enjoy the free air, and admire the won- 
derful fcenery of this interefting ifland ;— -but the 
want of a good inn is much to be regretted* On 
the north fide of the bay (lands Brodick Ca(Ue» an 
old ruinous building, inhabited occafionally during 
part of the fummer by the Duke of Hamilton. It 
is fituated upon the fide of Goat-field, commanding 
a moil extenfive and delightful profped, and 
might eafily be made one of the mod beautiful 
feats in Scotland. About two miles diftant, in 
Glencloy, is fituated the pleafant feat of the ancient 
family of FuUerton, of Kilmichael ; where the trueft 

hofpitality, joined to the moft attractive manners, 

I I 

leave the (Iranger only to regret his departure from 
fo ipiuch happinefs*. 

Mi- 



MlHEKA^OGY*— The mineral^ hiftory of this. 
paft of the iflaad is, in many refpeds^ intereftiog ; 
not only on account of the variety of foilils which 
it affords, but, alfo in prefenting to us^ in a. fhort 
fpace* a reprefentationof th&ftrudure and mat^ 
rials of nearly the whole iflaixd* On this account I 
(hall he minute in my defcription, as I . may have 
occafipn to refer to this particular part, when de-» 
fcribing feme, of the other quarters of the iflaud; 

The fouth fide of the bay.is low immediately upon 
the ihore, it however rifes gradually ; forming the.- 
hills in the neighbourhood of Cory«>gills, and to- 
wards the fea, clifis of confiderable height, almoft 
eptirely .compofed of fandfione *k Thisiandftone 
is pretty* compaft, of a reddifli colour, much re- 
fembling that found in Shetland, and is here and 

there 

* A cuxiotts obfenration With regard ta CandApitD, liM beea Uttlf, . 

made in Germanj* lo the fatuiftone qaarrle^ if the loofe ftonj tnd i 

{andj natter be left. Undidurbed for fome time, the flonea fire , 

fouod covered with a tranfpaient iiliccoiii croftf and the partidea 

of fandftooe are cemented hj a 6fl(iilar filiceous matter* There^ 

ihep, we have a moft dccifive proof of the folttJbUitj.pf the fiUce« 

otts earth in water. Dr Hutton and hi« foUowers, deny the foln-. 

bilitj of thia earth in watery and carrj the point fo far at to dif«^ 

believf 
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there alternated With ftrau of brecciiau compoled bf 
rounded fragments of ^^artz, with fragments of 
fandfloneiof various fizes and fhapes^ and both thefe 
ilrata run at an angle of from to to i^^« In ma^ 
ny places there are very confiderable vei&s bf ba^ 
fait, or what have befcn called whyu dykes, * crof* 
iing the fandftone in various dlredions^ Somtf 
may be obferved rifing from the fea, and pene^ 
trating the fatidftone. In other places, where the fu* 
perincumbent fandftone has been completely carried 
away, veins, can be remarked running with little 
wiation, in diameter or dire£tion, for nearly a 

taut 

htlitwt the fttntyltg po^f of Locti Keaglit ia trelan j. A h& * 
Utclj obferTed in Germany (hows complctelj the futility of foek 
nn opinion : a wooden bridge, built upon the Rhine in the time 
of Julius t^t^tt wi« lately deibolilhed, When the lower part of t)i4 
flakes were obferved to ht JUietfitJ^ ^ 

* This term, like many other popuhur denominations, ^oes ftOt 
convey a diftin A idea of any pftrtieulat gentti of foftls, but is ufed 
by the inhabitants of Scotland, and the north of England, to ex-^ 
pfefs thofi^ foffik which are of B4fibk formatian. MInetalogifts iii 
many inftances appear to hate ufed it in a very irlgtte inanner \ 
thus fome delcribc Trap, others Bafalt ; and not bnfreqlieiitly 6rttn« 
fiein, and indurated clay have been arrHnged under this name. It 
is much to be wilhed that it could be entirly laid afide, partictt* 
larly when we perceive that the great Werner hu frnmed fiitif^ ' 
faftory eharaders for thefe different rocks. 
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mile« Thefe veins are not only to be obfenred 
upon the fea fhore, but can be traced running in 
various diredions, and of different diameters, thro* 
the fandfione and other rocks, in the interior of 
the ifland, as we (hall afterwards clearly demon- 
ftrate. In afcending the hill towards the Cory* 
giils^ a very confiderable vein of dark green pitch* 
ftone makes its appearance^ running from the clifis 
upon the fhore, through the fandftone, to the 
Lamlaih road, where we foon lofe it amongft 
the fandftone in the neighbouring hills. This 
vein is of various breadths ; in fome places, as at 
the Lamlaih road, being about eight feet. It does 
not appear to have altered the fandftone, where it 
is in contafk with it ; but in fome parts of the vein, 
the pitchftone, as it approaches the fandftone, lofes 
inuch of its luftre, and, in firadlure and hardnefs, ap- 
proaches to the nature of bafalt. Higher up above 
the houfes of Gory-^ills, we obferve a number of co- 
lumns, which are compofed of wacken*porphyry. 
Thefe pillars are in various dire^ious ; fome are 
perpendicular to the horizon; others more or left 
inclined ; and, what is lingular, we find, further 
tip, that they are quite horizontal* They are in 

the form of four or fix-*fided columns^ from &f, zq 

ten 
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ten ffeet long, and two or tiircc feet in dkme* 
ter, having a whitiili cruft from decompofition. 
They are not jointed, nor is there any appear- 
ance of balls, or what the volcanifts call volca^ 
nic hitibs ! I endeavoured to difco'f^er the rela- 
lative pofition of the fandftone and pbrphyryj 
but could not detect them in contddl with eacH 
other^ nor could I draw any probable conclu- 
fion as to their relative pdfition. In defcending 
from this porphyry hill towards Lamlafli, the 
iandftone again makes its appearance, but ii 
fbon lofty being covered with grunftein, which 
forms the fummits of ieveral hills in the neigh- 
bourhood, and may Be remarked running to-^ 
wards the fea, forming cliffs. In on:e place we 
obferve a great body of green- coloured pitch:- 
ftone, which runs quite in an oppofite direc- 
tion to the vein we c^ierved croffing die Lam-* 
YsSh road ; in fhort, it appears' to be ftratified; 
aiid to run immediately below the gmn^ein*: 
About twenty yards loweri ariothet mafs occurs, 
about ten or twelve feet thick, and Which, sts 
fkr as f could determine, appears to form* a ftra- 
tcon running between the fajidftone and' grtui« 

fPeim. 

Having 
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Having now meniioned the pofition of the 
veins and ftrata, upon the fouth fide ; we fhall 
return to the lea fhore, where we obferve the 
bay rifing towards the weft, forming the one 
fide of Glen-Cloyt 



Glen-Cioy, This glen is nearly three miles 
long, and half a mile broad } open towards the 
eaft, but bounded on the other fides by high hills. 
Ac the top, or weft part of the glen, the hills arc 
higheft, forming a very romantic groupe of rocks- 
The north and fouth fides, which are of confix 
derable height, become gradually lower as they ap- 
proach the fea, where they form part of Brodick 
bay* The bottom Qf the glen rifes gently from 
the fea, forming a fmall angle with the hills that 
bound it. Immediately under the peat-mofs or 
heather we difcover bowlder ftones, which form 
Jiorizontal beds, from three to thirty feet thick, 
and. in other places they are colle£ted together 
in heaps, being thrown into this form by the 
force of water. Thcfc bowlder ftones are not of 
very confiderable fize, and vary but little in that 
refped; at the top or bottoni of the glen ; which 
Picws ;hat the greater part of them have not re- 

H ccivcd 
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ceived their rounded form by attrition in tliQ 
w^ater of the glen, but are derived from a decom- 
pofed breccia. They corifift of granite, porphy- 
Ty, fcenite, breccia and fandftone, which are all 
to be obferved in the neighbouring hills. Through 
the glen runs Glen-Cloy burn, formed by the 
fprings and rains from the hills ; it is narrow, but, 
during violent (lorais, it overflows a confiderable 

part of the glen, and has thus laid bare the rocks, 
and (hows us in a fatisfaflory manner the nature 
of the fubjacent flrata. The bottom of the glen 
is compofed of the common red coloured argilla- 
ceous fandflone, and here and there are ftrata of 
breccia, and both are traverfed with veins of ba- 
falr, which run in very various dire£tions, and 
are from three to twelve feet in breadth. Thcfc 
veins, in their paflage through the (Irata, (to ufe 
the Huttonian language) do not appear to have 
occafioned in them any alteration with regard to 
hardnefs ; on the contrary, we often find a fpecies 
of femi-indurated clay interpofed between the 
fkndftone and bafalt. The hills on the north and 
tbuth fides of the glen are of the fame height, 
and the pente of the hills appears to correfpond 
pretty nearly with the elevation of the ftrata. 

The 
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The hills 6n the fouth fide are formed of fatld- 
ftune and breccia^ which, tovrards the upper end^ 
form very lofty precipices ; many veins of bafalc 
traverfe the fafiidftone, and lodfe nodules of a 
fii^lar fpeciis of black pitcfaftone lie featured 
here and there» On the north iide» near to Bro- 
dick wood^ a very coniiderable vein of green co<a 
loured pitchftone (much refembling that at the 
Lamlaih road) makes its .appearance running 
through the iandftone* In afcending the hills 
•upon this fide, a&er gaining a coniiderable height^ 
the iandftone difappears^ when a wacken-porphy*- 
ry is to be obferved^ and§ iipon the brow of the 
hill, where the rains, &Ci have made a fe^tion of 
the ftrata^ we.obferve feveral curious phenomena* 
In the firft place, we remark the great tendency 
which the porphyry has to aflumc the columnar 
form ; in fome places they ar6 pretty diftind, as 
at B }* but in others they are not to be ob- 
ferved as at A* The next appearance which 
claims our notice is the remarkable poiltion of the 
bafakic veins, which run in various diredions 
through the fandftone and porphyry. One great 
Vein, C, is very ftriking. It is fecn rifing from the 

H 2 neigh- 

« See Plate. 
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neighbourhood of the fabdftone flrata penetrating 
the wacken-porphyiy, and as it rifes Upwards getdog 
a confiderable curve ; when it branches, one branch 
rifes to the top of the hill^ the other runs but for 
a (hort way into the porphyry in the form of a 
wedge« Near to the lame place another vein of 
bafalt, D, is to be obferved, running in an almoft 
oppofite diredion, terminating in a wedge form ; 
but, what is (ingular^ we find intercepted between 
the porphyry and the vein, on its upper fide, a 
fandftone breccia, and on the lowef a hard fili- 
ceous fandflone. The weft or upper end of the 
glen is formed of fandftone, pretty much trar 
verfcd with veins of bafalt, which are more or lefs 
inclined and of various diameters, Befides this 
fandftonc v^e obferve lofty precipices of fcenite, 
which form ftrata elevated at an angle of about 
30^. This rock is not only very much varied in 
the nature of its conflituent parts, but alfo in the 
degree of the intimacy of combination, which 
renders it very difficult to determine its difTcrenc 
fpecies. It is alfo penetrated with veins of bafah, 
but not fo much fo as the fandftone.* It forms 

the 

*Dr Hutton, in his fpeculatioos upon tbe Theory of the Earthy 
remarks, " If it be by means of heat and fufion that ftrata hare 

been 



ARRAN. it 

the highei? pirt of fevcral of the hills betwixt the 
top of' this glen and the Shifkin, and is all along 
penetrated with bafaltic veins* 

It appears, from the defcription which has been 
now given, that the fandftone forms hj far the 
greateft part of the glen ; the next in proportion 
is the porphyry, and laftty the fcenite. 

Mo fubjei£fc is more interefting or ufeful, than 
an examination of the relative pofition of ftrata 
and veins ; in £hort, upon this is founded all 
our knowledge of geology. It is^ however, at* 

tended 

'^ been confoiidated, ttieri, in proportion to*t1ie degree of confoli- 

*< datioo xhtj have undergone from their original ftate^ they (honld 

** cater is paribus i abonod with more feparationil in the mais. Bat 

'* the conclufion is found conflfteDt with appearances. A firatunl 

** of fandftone does not abound fo much with cutters and veins ai 

"^^ a fimilar ftratum of marble, or even a flmilar firatum of ftnd- 

*' ftooe chat is more confolidated« they are in general interfeded 

*' with veins and cutters ; and In proportion as ftrata arc deep in 

'* their petpendicular fedion, the veins are widci and placed at 

'^ greater diftances.'^ This does not appear to be confident with 

b&j ibr ft u to be dbferved in Arran that the fandftone contains 

more veins than the fcenitCy which laft is greatly harder than any 

fandftone in the ifland, aod we obferve that the fcenite contains % 

greater number of veins tha^ the granite, although it be foftc^ 

tnd lefs coihpaft« 
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tended with great labour and dif&cuky, nat 6it^ 
ly on account of the many timings and fupem 
pofition of ftrata, &c. but alfo ffoA* the frequent 
impofnbility of tracing thefe (Irata in fuch a 
manner as to convince us of their relative pcfi* 
tion* ' This laft circumftance prevented me from 
determining, with fufficient actifracy, whether 
the porphyry lay upon the fand(kme, or thd 
fandftone on the porphyry ; one fa<5t inclined 
me to fufpedl, that they^ were both feritneii. at 
the fame time, and that the porphyry lies upoa 
the iandftone. It was the remarkable vein of 
bafalt, C) rifing from the bottom of the gleD, 
through the porphyry, which led me to pre- 
fume that the fandftone and p^phyry were 
formed at the fame time ; the vein appearing to 
rife through the fandftone and to penetrate the 
porphyry in the fame diredlion. We have more 
certainty with regard to the fcenite, which ap- 

' pears to be of an origin anterior to the iand- 
(tone, as is pretty well fliewn from the appear- 
ance of a breccia- that lies upon its furface, 
which had been interpofed between it and the 

^ fandftone, before the caufes which formed the 

glen had carried away the fandftone. 

• Glen 
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Glen Shirreg. This glen is of confider- 
able extent, bounded upon the one hand by 
Glen-Cloy, and on the other by Glen-Shant. The 
hills towards the weft are not Co rugged as thofe 
at the top of Glen-Qoy ; and both the bottom 
and fides are formed of the common fandftone, 
xnuch penetrated with veins of bafalt, but to- 
wards the fouth-weft wc obfcrve the wacken- 
porphyry, which forms part of the rocks higher 
up than the fandilone, and is in fa<5l, part of the 
mafs we obferved before in Glen-Cloy. 

Glen-Shant. This forms the entrance in« 
to the tremendous Glen-Roia, has Glen-Sherrig 
upon one fide, and Goaifield on the other. ' On 
the ibuth fide, fandflone, traverfed with veins of 
bafalt, makes its appearance, but as we proceed 
up the glen it is loft, and micaceous fhiftus 
takes its place. On the other fide a very little 
iandftone is to be obferved at the bottom of 
the hills, and the whole of the upper part is 
compofed of micaceous fliiftus of various fpe* 
ciea. 

Goat- 
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GoATFiELO, This mountain, according to 
Profeflbr Playfair, is about 1945 feet above the 
level of the iea, and is reckoned the higheft in 
the ifland. It rifes pretty rapidly from the 
ibuth fide of Brodick bay, until we arrive at the 
region, where the micaceous ihiftus difappeara. 
There is a kind of irregular plain, from 
which the mountain rifes in the form of an 
obtufe pyramid, and is very precipitous, being 
entirely formed of granite. On the weft, where 
it forms part of Glen-Rofa, it is extremely fteep, 
which is owing in a great meafure, to the want 
of micaceous fhiftus and fandftohe ; for where- 
ver thefe occur, the declivity is lefs fudden. 
On the eaft fide the pente is more gradual, mark- 
ing according to the fteepnefs, the prefence of 
granite, micaceous fliiftus, ox fandftone. It de- 
clines a little towards the north, but rifed again, 
forming one of the boundaries of the rude 
Glen*Sanicks ; it alfo forms the top of the bare, 
rugged, and fterile Cory-Glen, and the top of 
Other two great hollows between the Cory-Glen^^ 
^nd Glen-Sanicks. 

The 
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The lower pan of Goatfield is compofed of 
die niual red-coloured fandftone, and is tra- 
ifoitd by veins of bafalt ; this continues for ie- 
▼eral hundred feet up the mountain, when it at 
laft diiappears, the micaceous fhiflus riies from 
under it, feparated only by a ftratum of 
breccia, thus fhewing the jun^ion of the fand- 
fione ^d micaceous ihiflus^ The micaceous 
Ihiflus continues \mtil we arrive at the plain 
formerly mentioned j but the fide of the moun- 
tain is fo covered with the debris of granite, mi- 
caceous fhiltu^, &c. that it is only by the ap« 
pearance of the granite in the neighbourhood 
of this plain, that we are aware of its exiflence, 
Its the afcent is hardly more fteep over the mi- 

« 

caceOus fliiftus than the fandftone, which is -not 
generally the cafe ; for we find, when the ftrata 
are not covered with debris-, that the fandftone 
is far leis fteep thafi the micaceous ihiftus, and 
this laft than granite. * Even in this way, we 
.have a kind{of general rule, for judging of the 
' joature of mountainous ridges : if they be peak- 
ed and very precipitous, we may prefume that 
diey are-.of granite ; if they be lefs lofty and not 
jpeiJced, but ftill fbmewhat approaching to. the 

I conical 
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conical fhape, we may fuppofe them to be com« 
pofed of micaceous fhiftus ; and laftly, if we ob-v 
ierve thefe ikirted by lower mountains, with a 
(rifling pente, we may conclude that they are 
(ompofed of i^dftone ^nd limeftone* 

Tbe pyramidal part of the mountain has a 
very fteril and wild afpe^, being completely 
covered with Ipofe blocks of granite, and defti- 
tute of all vegetation, expepting a few lichens, 
which only add to its rude appearance. Thefe 
blocks difier very much in fize, fome being a- 
bout twenty feet long, and generally pf a quad- 
rangular fhape, and are fo fieaped upon each Or 
ther, as to render the ^cent very di£cp|t. Hav-^ 
ing, however, gained the fummit, we are well 
repaid for our labour, by a mpft extenfive view 
of a wonderful diyerfity of country. To the 
jiorthward wp look dpwn upon the peaked ftim- 
mits, and deep glen; in the neighbourhood of 
Goatfield, whoi^ arid and reddiih appearance, 
fugged frefh to our minds the effedls of a dread- 
|ul conflagration* Beyond theie, the ifthmufc 
pf Cantyre, the ifland of lila, the lofty and drea- 
ry p^ps of Jvira, the long mountainous ridges of 

Argylefhir?, 



Argylefhi're,^ and the far diftant mountains of 
MuUy which arc faintly defcriedy prefent a view^ 
rather to be felt than defcribed. On the eaff, 
the well cultivated iiland of Bute, the firth of 
Clyde, the Cumbray iflands backed with the 
beautiful coaib of Renfrewfliire, forai a mo(t 
piidturefque fcene. Towards the ibuth we have 
below us the lower part of the ifland fpread out 
like a map, forming a fingiilar appearance, o£ 
heath covered mountains, and cultivated glens ; 
f urdier diflabt, the charming coafts of Ayrfhire^ 
the ihores and mountains of Galloway, as far 
as the Mull, the ftupeiidous craig of Ailfa, rifing 
from the bofom of the ocean ; all delight the 
eye, and ravifh the imagination. Laftly, on the 
weft, the coaft of Ireland^ from Fairhead, to 
Belfaft Loch, conclude the amazing view from 
this interefting height. 

GleK'-Rosa. This very^ ftrlking glen, fitu- 
ated upon the weft and ibuth-weft (ides of 
Goatfield, is about five miles long, and half a' ? 
mile broad, bounded by very high mountains. 
The bottom forms a cdnfiderable angle with 
di€ fides, rifing gradually towards the upper, or 

I 2 north 
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north end, where it isfqrtiiejtl partly by thtt 
mountain called Keid-vere, at^d pfirtly by Goat** 
field* From thi$ vre yiew»on:oiic hand^ the glen 
in all its extent, on th<e other we look into the 
dreadful hoUdw of .Cory-na-huaTe, and the long 
extended Glen^Saiuckii, which rims from this, 
and forms aQ aftpniihmg.fcene. The monn* 
tains on the oppofite fides of the glen, are of 
different heights, (beii^ far higher on the eaft 
than weft) but the inclination of the oppofite 
{lopes is the iame, being abont 70?^ The bot-^ 
torn and fides' of the glen are formed of gtanite, 
fimilar to that of Goatfield, forming what I 
conceive to be iixlmenfe, nearly vertical ftrata, 
which* run nearly in the direAion of the glen, 
which is north and fouth< Tlieie ftrata (if 
they may be fb called) prefent from the bottom 
of the glen their flat furfaces, which are fplit in 
many places, into rhomboidal mafles, fb that 
we cannot perceive the . marks of ftratification 
until we mount up many hundred feet, when 

m 

the edges of the ftrata are diftinftly perceived 
running for a great extent, * emerging here and 
there from below the looie blocks of granite, 
which have fallen from the top of the moua- 



td^, tit hsLxe be^ii .f«n)aed by the Q^tdng from 
the furfece o£ the'ftrata thexafelvies. 

' La Medierie lA the laft edkioiv t^f his Theorid 
At la Terre, fpeaki:6g of the primitive mountains 
l^tnarks : ^^ Les mafles ne font ni par bancs, n2 
^'pav coiiehe»9 comme Vont pretendu- de$ fz^ 
^ vans naturaliftes. J'ai parcouni tine grand 
** ^Uftntit6 de tefreins primitifs, et jc n'7 ai ja-r 
•*- inais ^u de conches. Qnelqnefois on apper- 
*^ coit des mailes aflez confiderable degranits, 
^^ ayant nne figure prefque rhomboidal, fuper- 
^ pos^s les uns iur Ics autres* Mais on ne.fau« 
^ roic ragarder ces fuperpofitions pour de 
^ couches, puiiqu^eHea n*ont rien de regufier, 
^^ et qtfe icies . mailes, prefque rhomboidales, be 
^^ ie rencDna*ent que tres rarement. Leplus(bu<» 
^ vent ces granites font fendilles, en different 
iens« Ces iciiTures fe correfpondent queU 
quefois ; ce qu'on prendroit au premier coup« 
^ d'ceil pour des eipeces dea couches. Mais un 
^ examen plus approfmidi en feit bientot recon- 
^ noitre la difference." 



cc. 



From 



* Theoric de la Terre, Tom* 41 p. 351. 
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From tht^ obfervadons. La Meth^e ddei 
not appear to have obferved the phenomena & 
well defcribed by Sauflure, and which, as I pre- 
fmnci occur in Arran.' What he defcribes are 
appearances which occur in almoft all granicft 
countries. The fuperppiition of blocks of granite 
upon each other, could hardly be miftaken for 
ftratification j the fplitting of granite, however^ 
is often apt to deceivci if the concomitant cir-^ 
cumftances be not examined with fufficient at^ 
tention^. 

Upon the eaft ficje of the glefl, feveral curious 
appearances are to be obferved ; of thefe the moft 
interefting are the bafaltic veins^ which traverfe 
the granitical ftrata, as they do the porphyry and 

iandftone* The firft vein which I difcovered, be^ 
ing between three and four feet in diameter, is to 
be obferved rifing through die granite^ feveral hun« 
dred feet above the bottom of the glen ; its loweif 
part is hid by the heather, and loofe blocks of 
granite, which cover the fides of the mountms.' 



** Dt Walker informs me tliat tlie granite in Galloway, it fira- 
tifiedy with fnch di((iafinefs| that it is raifcd by the quarriers in 
immenfe flat maflcs. 
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As it liies upwards k becomes gradually narrower, 
and at lad divides into two branches) which run 
through the granite^ contracting and enlarging their 
diameter from a few inches to more than two feet* 
The extremity of one of thefe branches, appears 
either to have been broken, or fo bent downwards 
as to caufe one part of the branch to have the ap« 
pearance of being feparated from the other as is 
reprefented in the plate, where A is the granite^ 
B the bafalt vein, G the branch having the ap- 
pearance of being feparated from D by interven- 
ing granite* In the body of the great vein there 
is immerfed a confiderable wedge-fhaped piece of 
granite, marked in the plate at £, which has the 
ufual hardnefs, colour, &c. of that fpecies of 
which Goatfield is formed. In fome parts the 
vein is bounded by fmall grained compa^ granite, 
in others by the common granite of Goatfield* 
The granite and bafalt are not intermixed at 
their jun&ion, no matter is interpofed, and they 
are not altered in the lead by being In contaA 

with each othen^ In the neighbpurhood of this 

vciii 

* Mr MiHsi in lit account of fone firtta in Ireland and Scot* 
jffdf detailed in the London Tranfadions to 1790, mentions the 

appearance 
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Te!ii I fouod fpedmeos of rock cryftal in caindn 
of the granite^ and fcveral other foffils. AmoAgft 
thefe the moft remarkable was a fpedea of gran 
ake much alUed to the Pierre graphie, a foffil 
which is found at PortToy in Banfihire^ and in S^ 
beria. Here I alfo obfenred fpecimtns of the 
ihiftofe granite adhering to th^ cooimon kind, 
pnd aUb a gramte, where the feltfpar, quartz, and 
inica, were <tiftributed in a radiated {oTUXf as is 
the cafe with many zeolites.* 

Near to the top of the glen, upoQ the fitme (idca 
many fragments of bafalt are to be obferved, lying 
upon the fides of the mountains, (bowing the 
prefence of \»£ak veins, and at the I^eidrvore a 

grej* 

•ppeanmtte.of a vein of bafalt, or vein of lava as he calls it, about 
two £Bet wide, included in a vertical fifluro of granite, ranj^ 
N.S.b7 E-andN.W.hyW.HiK lifaUiflaodia Ae foiMul of 
Jona in the Hebrides. . . 

* Dr. HuttoB imaginea that this fpecibs ol jgp^nite affocda him a 
proof of the igneous orighi of granite in geaeral. It will be 
viewed otherwife, if we obferve that it does not differ from the 
common fpecies, but in the irregularity of the cryftallization of its 
eonftitnent parts) and it is plain that the feltfjpar has iqi^preffed no 
figore upon the quartz, as the Arata is an appearaoqe chai^afte^iC- 
tic of the moft rcgularlj cryflalliacd rock cryftal. 
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fceat Tob is to be feen xifing perpencBcuIarly 
through the granite* I^early at the ikaxe place, I 
was mttch furprized to find feveral mafles of green 
colouied pitchftone lying amongft the debris of the 
gnpite s but) after coniider^e labour, I was not 
able to deteft its fituation« 



Not he diftant &om this, in ascending towards 
die fiimmit of Groatfield, I obferved, amdngft the 
loofe blocks of granite which cover its fides, a cu« 
nous appearance^ Upon brealdng thefe rocks 
widi an expedation of difcoTering rock cryfial, I 
found in feveral of them maifes of compajA gra^ 
aite, of differjcnt fizes, dther rounded or ajigular# 
Sauflure mendons a fpecimen^ in the pqflefion of 
Werner, of a granit-^en-mafie, inolofing diftipfl: 
caiUoux rouMs } which iqppears to be of tfa^ fame 
nature with this. 

The weft fide of the glen is formed ysL part by 
a granitical mountain, named Ben-^dJeren, which 
pisfents to us the great fiat fides qf the grankical 
ftrata; its tPp is covered with enormous blocks 
of granite, which r^ upon each other in a 
moik&anS&sd maaner. This mountain declines 

K Xapidly 



.N 



74 



ISLAND OF 



rapidly towards the noith-eaft^ forming a tremeiw 
dous hollow, named Coryrdain, whofe bottom k 
far elevated above that of Glen-Rofa, but is lower 
. than ihe bottom of the next hollow, named the 
f eun^hody, which is raifed far above dther, pre- 
fenting to the bewildered eye an amazing fcene of 
ridged and peaked rocks of granite. In the Cory- 
dain, the gianite-at firft fight appears to be ftrati- 
fied horizontally; but an examination (hews us 
that it is owing to the fplitting of the granitew 
Here alfo ive obferve the granite difint^ating ia 
the form of iand ; and what is more rare, decom* 
pofing in the manner of fome fpeeies of bafalt ; 
that is, in crufts* Sauflure, fpeaking of this land 
of decompofition, remarks, ^ Un autre fait, dont 
^^ je trouvu la folution en examinant ces grantts 
^' de pris et avec attention, c'eft celui de ces ex« 
*^ foliations, que j'avois obferv6es dans la vallte 
*^ fupirieure. Cell un fait connu de tons les mi- 
^^ neralogiftes, que la plupart des pierres font plus 
^ tendre dai^s le fein des montagnes qa* a leur ex** 
^^ terieur, et qu'elles acquierent a Tair un degr6 
^* de duret6 fenfiUe. II fuit dela, que la partie 
^ exterieure, ou le bord de la tranche verdcale d* 

^ une grand iSik de granit doit fe durcir par le 

^ CQnU(9^ 
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^ cental de rair, taodis que l^interieur de la 
^ meme affiie confarve un certain degr6 de tnoU 
^ leiTe. £t tant que lea affifes inferieures de- 
^ meurent un peu moUea^ le poid enonne de 
^ toutes celles qui tepofent fur dleS) doit a la 
^ longue les comprimen Mais lea parties exte* 
^ rieures, durcies par le coatad de Tairt ne font 
^ pas fuiceptible de la meme compteffion. EUea 
^ doivent done s'en feparer^ et former aioii let 
^ exfoliations que Ton obferve.**^ 
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psscRtpriOif or the rosstiSf UBuriouBH iH fHA 

PEECBDtSO CHAPTER* 
PITCHSTONE. 

ARGILLA HCEA, Wemcr j Obfiiiian, 0r Wal* 
ker*8 Qafles fo^uxn; Pijiite La Medieiie. 

PiTCHSTOMB) from Lamkfh road. 

Colour. — ^Dirty green, much the fame with 
that from Brodick wood. 

Zii^r^.^^— Like that of eryftals, or metals not 
much poliihed* Is often beautifully irideicen^ 

ud 
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particularlj the cafe at die thin ed- 

» < 

ges of the (jdinters. 

Hardntfs. — ^Gives a few feeble imparks with 
fieeli but is very brittle. 

J^rtfi7irre.— *More or lefs perfeAlf multipUedi, 
conchoidal^ or fplintery. 

Fragments. — Almoft always in t3ie form of 
four fided irregular columns, 

Tranjparencp — ^Tranfinits a very little light 
at the edges* 

TufibiUty^^kt 1 1^* of Wedgewood's pyrome* 
^r it liad intunleiced a little, like zeolite, form^ 
ing a porous tnafs of a whitiih colour, intermix* 
ed witli pink 

^'fliis ipeties is often intermixed witli one fi« 
muar to diat obferved at Brodick wood» 

, ^rd&ick K^bod. 

ICbiblrr.— JKity ^een, but the fitindMr dT ^ 
dnA concretions give it a light huCi 

Zi^r^.— -Greafy. 

ITn^ij/^MTf-^Tranfinitssa very little light at 
the e^ges. 

£brdnc/i.^'*JQM» n-few ftuks^ilMi'^lliftL 



'I 



« 

Praifure. — ^tfaeven, conchoidal, and fbnie^ 
times fplintery, with numerdtis diftindt concf6«t 
tions. In the grofs i^ 6ft^h flaty. 

FufibiUty. — At 75^ formed ^ coiiipadfc glared 
maf$9 coloured red and white. At 100^ it 
forms a compadt mafi, having, however, itt 
fbme parts the appearance of pumice^. 

iThe diderent fpecies of this geiius have heed 
found to differ confiderably in their degree o^ fu« 
libility, but in none fo remarkably as xht one now 
defcribed* Mr Kirwan^who lias made the moft 
iausfadlory experiments upon their fufibility, ob- 
fenred, that the moft fufibile formed an enamdl 
at 1 30^, but in general were far more refi^dlory, 
fome refufing to melt at i6o^. Wideilman alfo 
found them to differ confiderably in this refped); 
It will be difficult, then, to fay with confidehcet 
that either of the Arrdn ftones belongs to this ge- 
nus, at Icaft, if we are to carry the charadcr of 

fiiiibility 



o 
* The AbM SpaUaazam, in Ut traveb tliroogb tbe tw6 

lies, remarks, That Pumice cannot be formed from any kind of 
natural glafly fubftance^ the faft mcntioiicd abore^ rendeit this 
fomewhat doubtfuK 



ARRAM.: n 

{ufibility fo far as Mr Rirwan has done in the cafe 
of the Gemelner Kiefei Schiefer of Werner. 

It decompofes by the adion of the weather in 
the form of a white tegmen, which is often fepar- 
able into layers.^ It is alfo frequently traverfed 
with another fpecies, which has a jgreater degree 
<^ Ittftre, and is more difficultly decompofableby 
the. adion of the weather ; on account of this laft 
€irumflance« fpecimens of this kind, when decom- 
pofing, prefent a fbriped furface of dark green 
and whitCi the dark green being the undecompofedi 
ljpecies» Gerhard, in his Mineral Syflem, mentions 
a fpecies of gneifs and granite, that contains obfi- 
dian^ a flone much allied to pitchflone« Towa«> 
fon, in his travels through Hungary, remarks, that 
this gndfs is a fpecies of obfidian, with black. and 
white layers, containing alfo, probably a few 
cryfUls of adulaxia, and fcales of mica. The 
ftone I have now defcnbed, appears to be of 
the fame kind, and this is rendered more probable 
from its fometimcs containing feltfpar. 



BLACK 
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BLACf PITCHSJpNS. 

SouA fide of Glea-Cloy. 

Trtfigj^iTi^iir/.— None* 

Betrdnf/s — Givc^ a few fparlc* vith fiej^ 

fr^^irr<.-*-Unevea, with a flight tenjcnpy t* 
ihe coQchoi4al« 

Fufibifity. r^l% begips to nif^lt atji^jatG^^lq:^ 
tiuacicee very mucb^ forming ao extneipdy cxua^ 
nous ydlo«i£k browa coloured xpais^ aoi at lopf 
it was Ie& cavemout, and ]^ad nore of a yeUovfilh 
colour* 

This foffil diffnrt reauurhaUjr from die pitdi*^ 
ftonei, oot ofiiy ia fiifibility^ but alfi) ip external 
duraderg t it ia ihere&fc a quefiioa whether it 
Ihodd not form a difiiad flsenus. 



BLACK PITCHSTONE. 

2d species* 



CdbttTt-^Black. 



Idi/hi. 
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Lufire.-^h conlderably more ArOAg than the- 
firft fpecies^ approaching to that of metals, or 
tryilals not much polifhcd^ 

Hanke/s.^^-^^ivc^ a few (parks with fteeK 
Fraffure. — ^Uneven with minute rounded con«^ 

CTCtionSk — IVetty often contains ctyftals of whit« 

feltfpar. 

« 

JKLACK PITCHSTONE* 

3d Species^ 

(?bf(r//n-^Blueifh black, in other dirediotis com« 
mon black. 

Lufirti^-^lAkt that of cryftals^ or metals not 
touch poli{hed« 

ffardne/s. — Scarcely gtre^ fife With deeU 
t'raSurCk — ^Uneten, with a tendency to the con«» 

choidaK 

Fujlbilityk, — Formed a black cellular mafsi at 47^ 

and at |a^ was more compa&» 

This (pedes was foubd in the low ifland of Egg, 
one of the Hebrides^ by Dr Walker ; and is the 

h only 
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only place in Scotland^ where it has as yet^ b^etl 
obferved 

Thefe different kinds of Black Pitchftone ip« 
pear to pafs imperceptibly into bafalt ; a curious 
fpccimen of this kind occurred to me, in the neigh- 
bourhood of Kilmichael-Houfe^ in Glen-^Cioy. One 
part is common black pitchftone, but it gradually 
lofes its luftre, its fradlure pafTes from the conchoid 
dal to the plain fplintery ; then it gives a grey 
ftreak, is not at all fragile, in (hort is a fair bafalt* 
Their great fufibility leads me to fufped, that they 
contain an alkali ; which is likely pot-a(h, as this 
kind of alkali has been found in various mineral fub« 
ftances, as the lepidolite, leucite, or Vefuvian garnet, 
lava, pumice^, and zeolite. If this fliould be found 
to be the cafe, it is not unl^ely that it enters into 
the compoiltion of the fiifible fpecies of bafalt, par- 
ticularly when we recollect, its gradation to black 
pitchftone. 

BASALT. 

■ 

* Dr Kennedy, of Edinburgh, in an excellent paper, Utelj 
read to the Royal Society of that place, has demonftrated the pre- 
feoce of pdt*a(h, in a coniiderable proportion in fereral kinds of 
pumice. 



* 
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BASALT, 

BASALT, Werner ; Common Trap, Kirwan. 

Bafalt, fouth fide of Glen-Cloy. 
Colour. Black. 

Lufire. A number of {hining particles difperfed 
through it, which are probably hornblende, f 
Tt ran/par ency. None. 
HMrdnefs. Scarcely gives fire with fteeL 

FraSure. Even earthy, but is very compaft. 

« 

By decompofition acquires a brownifh coloured 
tegmen% 

Basalt, which forms a vein, running in the 
porphyry, head of Glen-Cloy. 

Colour^ Lavender blue, intermixed with yellow- 
i£h green ; by deqompofition, brick red^ 

Luftre. None. 

T^ranjpartncj. None. 

Hardnefs. Yields pretty eafily to the knife«c 

TraSurc. Rather uneven fine fplintery. • 

Fujilnlity. Melted at '103^ 

L 2 Colour. 

f Hornblende htving been found to contain cbtreoel, or proba- 
bly ctrbone ts a conftitoent part, bas been ingeniottilj mentioned 
by Dr Walker, at one faft, to (bow tbe tranfitioo from Plombafo 
to Horoblendci vrHich he imagines he bat obferred i& feTeral othec 
i«ftancei« 
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Basalt, which forms veins traverfing the 
granite, eaft fide of Gleu*«Rofa. 

Colour. Greyiih or black, 

Lufire. A number of cryftals of horablende^ di£^ 
perfed through it, give it a flight d^ree of luftret 

J'rattjparency. None. 

Hardnefs. Gives a few fparks with fteeU 

FraSure. Uneven earthy. 

Gives a grey trace, 

Fufibilityn Melted at 58^. Tliis remarkable fufr^ 
bility diftinguiflies it from the fpecies of Bafalt 
examined by Mr Kirwaa, He found them fufin 
We from 120^ to 130*^, and the figurate trap^ Of 
columnar bafalt, melted at ^oo^. 

« 

It contains yellow coloured OHvin^ but ia 
greater quantity than I have obferved in other 
fpecies. The olivin does not occur in the bafal( 
which traverlEes the fandftone fl^ata. 

SCENITE. 

This rock^ we h^ve remarked^ foiming ftrata at 

the head of Glen-Cloy, and it occurs in many other 

parts of the ifland ; we £ball now mention its tx^ 
ternal charaders. To prevent repetition^ I will 

fliortly detail the diflFerent ^tfcies^ phmirg the 

ingredients in their Qrdei: of ptopo]:tlQii«. 



^ Feltfpar, reddifh. 

Hornblende^ green and fometxmes blackt 
QuartZy white and fometiiiies brown. 

This fpedes is more or lefs compa€i, and h 
fometimes (hiftofe^ 

%d^ Hornblende! green« 
Quartz. 
Feltfpan 

This aggregate, which is almoft entirely com« 
pofed of homUendet has the following characters ; 

Cb/otfr-— Dark green« 

Difire^'^h number of fliining points dilperfed 
through the mafs, owing to the hornblende* 

^ranjpartncy — ^None. 

lEiri/jf^/r^-^Gives fire with fleel, but not very 
^entifully. Leaves a grey trace. It is difficultly 
diftinguilhable from many fpecies of bafalt, and is 
often intermixed with patches of the firft ^cies^ 

3^, Quartz, 
Feltfpan 
Homblendct 

This fpecies, owing to the great prqx>rtion of 
quartz, has much the a{^>eannce of a iandftone» 

4/^1 liornblendfti 

Quartz. 
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Quartz. 

Greenifli coloured feltfpan 
The hornblende in this compound, has (bme» 
tiqies a metallic luftrei approaching to the nature 
of fchiller fpar ; and the feltfpar is tinged greei}, 
pwing to the difiufed matter pf thq hornblepde. 

PORPHYRY. 

WAg^EN-PoRPHfRY from Cory-Gills, 

This fpecies is compofed of a bails which ap- 
pears to be of the nature of wackcn. 

Co/wr— Brownifli or light yellow, by decom^. 
pqfition acquires a white tegmen. 

Lu/lrt-^Nonc. 

Tran^arencjh^Nont% 

Hardnefs — ^Cannot be feraped with a knife, and 
hardly gives fire with fteel. 

FraSlure — .Uncveft earthy, fometimes fine fplia* 
teryt 

FELTSPAR, 

Is of a browniili colour^ fometimea white and 
cryftallized. 

QJJARTZ. 

Is qi various colours, white, yellow or finoke, 

of 
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tff different fhapes, angular, rounded, or regular*- 
\j cryftallized, prefenting here and there fix-fided 
pyramids ; it is alfo fometimes difperfed through 
tibe bails in the form of firings* 

PoRPHYRT, from Glen-Cloy. 

The baAs of the porphyry found in this glen, 
differs, in general, but little from that of Cory-gills ; 
in particular inftances, however, we obferve a con- 
fidelrable difference of appearance, marking the 
gradations of the bafe, and the different propor- 
dons of feltfpar and quartz* In fome fpecimens, 
the quartz entirely difappears ; a few fpecks of 
feltfpar only remain, immerfed in a bafis which 
is more of the nature of indurated clay than 
of wacken* This bails is of a lavender blue 
colour, with an earthy fradure, without luilre 
or tranfparency, and yields pretty eaiily to the 
knife* Not unoften the porphyry is ihifllofe, 
and frequently the ihiftofe porphyry, or iiUceous 
fliiftus of Mr Kirwan, is to be obferved having 
the following charaders. 

Co/our. — ^Grey, or greyifh black. 
Z^a^r^.— None* 

tranfparency 
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Troff^af^nij.'^TrsLaixsiM a very little light 4t 
the edgca. 

Hanhe^.-^^ivtB &n plentifully with fteeL 

Fraffure.-^ln the grofs, flaty ; c^ the fingle 
plates, more or lefs fine, iplintery, inclining to 
the even. 

The feltfpar is fetdom to be obferredi but tha 
quartz frec^uently occurs % 

6ltANIT£« 

The granite of this ifland is, in general, pret-^ 
ty compadl, of a whitifh brown colour, owing 
to the flight brown tinge of the feltfpan To 
defcribe all the varieties that occur, tnig^t be 
izfeful, but that is more adapted for a fyftematic 
treatife of mineralogy, than an outline of this 
kind« I ihall only, therefore, give a particular 
account of two fpecies, the great grained, of 
common ipecies^ and the fmall grained^ 

ift. Great grained Granits* This fpc* 
cles is not only remarkable, by its forming a 
very confiderable part of the folid materials of 
the ifland, but alfo on account of the peculiari-i 
ty of its compofition ; as it frequently contains 

three 
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tbree ipeeiea of fe1tf|)ary and the quartz is of. 
ten cryftalfized. 

ift Species, FBLTSPAit^— Is of a white colour, 
with a flight tendency to the brown, havitig 
the ufual liiftrei tranfparency, fradhjre, and 
hardne(s« 

2d Species Adularxa ? Coloury White. 

Form. — Either in amorphous mafTes, or cryC- 
tallized in hexah^i^dral prifn\s, bevelled at both 
ends. 

Lufire. — ^External, like that of cryftals not 
xnuch polifhed« Internal, fame. 

^r^njparency, — Sometimes objedls can be feen 
pretty diftindlly through the cryflals, but when 

they are a little decompofed, opacity is pro* 

« 

duced. 

Fra^re. — Plain foliated, and fometimes ftri« 
^ced 

Jiir^jw^.— Giyes, fire plentifully with fleeL 

FufibiUtjf.^Ax iQO^ the furface was formed 
ViXa a ]^eUQw coloured enameL 

M 3d Species^v 
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3d Species. Is of a white colour, having near^ 
I7 the ufual hardnefs, fradure, && of the com^ 
mon feltfpar, differing principally in the luftre^ 
which is like that of poliihed metals, refled^ng,^ 
iu certain dire^ions, a iilver ligh^ 

Quartz, Is frequently colourlefs, alfo grey-, 
ilh, pale yellow, pale, or dark brown, and 
fometim^s nearly black, when it is c^|ed Jlfa^ 

Is very often cryftallized, and either in the 
form of bexangular prifms terminated by hex- 
angular pyramids, at one or both ends, and the 
prifpis are feamed acrofs. The cryflals are fbme- 
times found feveral inches long, and from two 
to three inches di^Qieter, pf a pale brown, or 
rather fmoke colour. Thefe laft are much va<« 
lited by the Lapidaries. 

Mica. Is often black, fometimes golden yeU 
Ipw, tombac brown, or green. It is generally 
in the form of irregular plates • and pretty fre* 
quently hexagonal plates occur, which beings 
fuperimpofed upon each other, form a hexa- 

f^onal figure^ of fome magnitude. 

Th« 
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The conftituent parts of the granite, are very 
Various in theif proportion ; but, in general, the 
ifeltrpar forms the .mod coniiderable part ; tken 
the quartz, laftly the 



ad Small grained Granite. Is Very 
compadl, with an uneven fradture, compofed df 
feltfpar and quartz, in nearly eqilal proportions, 
with very few fended of black mica. It is fub«« 
jedt to much variety, not only on account df 
the iize of the particles, but alio from the 
relative proportion of the ingredients, their 
degree of compatflnefs, &c. Some varieties are 
£o compadt, and have fuch a general appearance, 
as eafily to pafs for (andftone j but a careful ex-^ 
amination of the figure of the particles, the 
want of fubftramen, or bafis, and laftly, its fitu- 
ation in the earth, afford fufficiently diftindl 
marks of difference* It is generally found in 
fiffures, which traVerie the great grained granite^ 
in all direiStions ; but it alfb occurs in patches 
difperfed through the common fpecies^* 

M 2 ,MICA- 

* it has been obferved in the mountains of the liartz, that gra« 
titte affed^ the ihagnetic needle ; btit it ^fis Oaly in mafs, and in a 
ptrpendicular Tein-«Detached pieces fliow no afiion upon^ the 
needle* 
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MICACEOUS SHISTUS, 

Shistose MicA, Kirwan ; LepidotiSyDtr WtiU 
ker ; Glimmer Schiefer^ German. 

It would be tedk)us to defcribe tte different 
fpecies of micaceous fluitus, that are to be 
found in this ifland. I (hall, therefore, only 
make a few ^general obfervations. It is, in ge-^ 
neral, v^ry compadl, and often fb much fb, as to 
break into angular fragments^ with little ten- 
dency to the fhillofe form. The mica is of va-^ 
rious colours, but generally greyifh ; it alfo dif- 
fers in its proportions ; the fcales are, in general, 
fmall, in no iaftance being fo large, as in the 
generality of fpecimens, in Shetland. In fbme 
inflances the fcales are not difUnguiflxable ; and 
then it has a lead colour, and often verges to- 
wards Ardefia, particularly fbfne of the ipeciea, 
in Glen-Halimidel, and Loch-Ranza. The 
quartz is alfo very various, not only in its pro- 
portion, but alfo m its colour and mode of dii^ 
tribution. When it is in confiderable propor- 
tion, and very intimately mixed with black mi- 
ca, it is difficult to diftinguifh it, at firft fight, 

from fome fpecies of bafalt. In no inilance did 

I 
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t obfervc hornblende, jjarnetj adlynolite, fap- 
jpare, ihorl, or calcareous fpar mixed ; but fome- 
times the talcerde of Werner, was intermixed 
with the mica. 

BRECCIA, 

1 have already remarked, that the common 
breccia, which nms amongft the fandftone, is 
formed of fragments of fandftone and quartz, 
immerfed in an arenaceous b^fis. Another fpe- 
cies occurs upon the fummit of the Scenite hills, 
back from Glen*Gloy. It has an arenaoeous 
bails, approaching, in appearance, to baiaU, and 
containing rounded, or angular mafTes of granite, 
fimilar to that of Goatfield, micaceous ihjitus, 
quartz, porphyry, the lame with that of GloQi- 
Cloy, bafalt and hornftone. I was not able to 
difcovet its real iituation, but its composition 
fliowed, that it was probably iuterfperfed be- 
tween the primary and fecondary flrata. The 
tircum (lance of its containing granite, ex- 
plained a phenomenon, ,which long puzzled me, 
the appearance of rounded mafles of granite, 
upon the fummit of feveral high hills j thefe evi- 
dently owing their origin to the decompoijing 

breccia. 

CHAP, 



iii ^ II t • f ir ■ 



A R R A N. 



CHAP. III. 

CORr^ COCK OF ARRAN^ AND LOCH^RANZA. 

Having now given a pretty extended defcrip** 
tion of the ftrata and minerals in the neighbour- 
hood of Bfodick bay, we ihall, in the next place^ 
proceed to trace the ftrata round to Loch Ranza ; 
which is Qtuated upon the north-weft fide of the 
ifland. 

From Brodick bay, the clifis all round are !ow» 
and for a great way compofcd of tlie ufual red 
iandftone, which is much traverfed by veins of 
bafalt, of various widths, and liinning in many dif- 
ferent directions. Coves occur in feveral places, 
but none ate of confiderable fize; frequently 

careous ftala&ites hang from their roofs. The 
a^ion of the fea upoQ the fandftone, has given a 
fingular afped to the whole ihore^ oWixig to the 

more 
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more foft fandftone being waflied away, whilfl: 
the more compad and hard, which appears to 
l^ave been formed in figures, is left (landing in fhort ^ 
ridges, or criftse. The fandftone, .as it rifes up- 
wards, forms part of the lower region of Goat- 
field, in the vicinity of the micaceous (hiftus, 
which it, in all probability, covers. About a mile 
from the Cory, about one hundred feet abov^ 
the level of the fea, there is a ftratum of lime- 
ftone, about twelve feet thick, running at an angle 
of about 20^. This is covered ifirith red coloiu'ed 
iandftone; but below, interfperft;^ between the 
limeftone and fandftonf, th^re is a layer of » red 
ihiflofe clzj^ This ftratum has a fingular afped, 
owing to its being divided into a number of ftra- 
tulx, by means of interpofed ihii^ofe clay ; In this 
clay we obferve regular feries of ihells, depofited 
in layers (all appearing of the fame fpeci^s) with 
their convex fides invariably downwards. The 
ftramm is fbmetimea ftreight, but is often waved 
and twifted« It alfo. frequently contains radiated 
caicareoos cryftals^ which are of a reddilh colour^ 
•wing to the admixture of iron. In a fiffure oC ' 
the fimdftone, above the limeftone, I obferved 
fUb^tet of pe{tt» of confi Jerable fize and coq- 

fiftence 
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fiftence, which appe^o: to hare been formed b^ 
the infiltration of the foIuUe peat^matter through 
the fandflone. Immediately above this ftratum^ 
at fome diftance, is the rugged, ileril-Iooking; Co-^ 
ry-glen, which fies upon one fid6 of Goatfi^d, 
running nearly eaft fouth-eaft. It is vtry preci- 
piitous on all fides, is broader than any glen in the 
Goat field groupe, but is comparalirely fborter, 
aTid its bottom is higher than, that of GIen--Roia, 
but not fo much elevated as that of the Cory* 
dain or Feun^hody. It is entirely compofed of 
granite, which is here fplit, as ufual, into immenfe 
blocks, that are piled in vaft tumuli upon the tops 
of the furrounding mountains, or c(^r the iidetr^ 
and bottom of the glen, as with ruid and defoU*' 
tion* But to return : upon leavings the Hmeftoae' 
ftratum, and going towards the Cory^ we cdbferve. 
Upon the fea fhore^ a vein of ibft re4 (hiftoCe ^di 
Hone, containing rounded {Meces of argill, running 
through the fandftone, nortb-eaft and fottth*weft^ 
At the Cory, where there are a few hoafes, wc 
obferve quarries of (andftone, of .a beaatiful white 
colour, and of good confiftetiee for biftildltig. Thefe 
quarries are now worked by a company, fbr tfacs 
conftru^ion of the Crloan Canalt Here thcrfcia aUb 

a 
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a ftratum of limeftonet about thirty feet thick^ 
confiderably inclined to the horizon, running 
north north-weft) and fouth foutfi-eaft, and di«» 
vided into ftratulae, as the ftratum formerly men« 
tionedi with intervening clay and fhells, but the 
clay is more or lefs indurated. From this towards 
weft Sanicksi the fhore is compofed of the com«i 
mon red coloured fandftone, interfered here and 
there with veins of bafalt ; but it is often fo cover* 
ed with bowlder ftones of different kinds, as to 
render travelling very difficult. The rounded 
mafTes of granite, fcattered up and down here, 
are of a moft aftonifliing fize; fome of theoi 
hundreds of tons weight* Near to the Sa^ 
ntcks, there are immenfe ftrata of breccia, which 
is compofed of rounded fragments of quartz, and 
micaceous fhiftuS) cemented by an arenaceous 
ground. The breccia is in many places much 
broken. Immenfe maffes of it, many thoufand tons 
weight, lying feparated from the ftrata only a few 
feet, render it probable, that thcfe maifes were 
difunited by firoft. In one place, I obferved, a 
confiderabk fedion of the breccia, which I ex«* 
timined very c»efully» in order to difcover if the 
xtialStz <£ quartz, were comprefled and fmaller at 

N the 
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the lower than the upper part, but I could not 
obfcrve any difference. A very remarkable in- 
ftance of this ^nd has been obferved in other 
countries; thus in Bergm. Erde-Befch. 182, we 
are told that in the mountains of Quediliae and 
Portfiaellet in Norway, which confift of an argil- 
laceous puddingftone, the filiceous pebbles it con- 
tains, are obferved to be comprelFed to the thick- 
ncfs of the fourth of an inch, in the lower parts of 
the mountains, but to increafe in fize and round- 
nefs in proportion as their fituation is higher. Alfo 
in the Vivarois, the loweft ftrata of primitive lime- 

m 

(lone, have been found of the thicknefs of one- 
tenth of an inch j but in proportion to their ele- 
vation in the mountain their thicknefs increafes, 
until at its fummit, it arrives at thirty or forty 
feet. I. Soulavie, 178. Ferber made the fame 
obfervation in England. 

At a little diflence from the fhore^ is the en-* 
trance into the deep Glen-Sanicks, which is abour 
four mites long, running nearly eaft and wefl^ 
bounded on both fides by lofty mountains : oa 
the north, the Cairns, with part of Cairn-na-cal- 

lich ; and towards the fouth, Keich-na-hein and 

/ 

Goatfieldf 
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Goatfield, form boundaries awfully grand. The 
fides of the glen are much furrowed by the ad ion 
of the ndn« This circumftance, with the red colour 
of the decompofiQg granite, the immenfe blocks 
that cover the fides and tops of the mountains, 
form altogether a fteril and tremendous fcene. 

In lonely regions, here retired 
From liule feenes of art, great Nature dwells 
In avffuil folitude. 

Here wt obfcrvc feveral veins of bafalt traverfing 
the granite, ^nd in fome places we can trace the 
perpendicular veins, from the bottom to the top 
of the mountains* At the top of this glen is the 
hollow called Cory-na-huave, wbiQh is bounded by 
Caim-na-calligh and K^id-voe^ Its bottom is 
higher thaii that of Glen-Saniolj», ^nd i^ all 
^ompofed of granite, penetrated with veins of 
|>afalt) fome of which have a cox^id^rable de-» 
grec of curvature. The water from the fur- 
rounding mountains is cplleded in this hollow, 
and rufhes pver its elevated bottom into Glen-Sa- 
nicks, through which it paflfes. Before reach- 
ing the fea, it forms a confiderable dream, named 
Samcks-bum, which is filled with bowlder-ftones^ 
(irom ^e neighbouring mountains. After palling 

N 2 this 
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this bum, we find the (andftoae, hr^ccla and ba* 
iahic veins dill continuing, but the appearance of 
the mountains is much changed ; the peaked fum- 
mits, and almoft perpendicular furrowed fides, 
DOW difappear; the mountains arc clothed with 
heather to their fiimmits, which are more or lefs 
round-backed, intimating an alteration in the put^ 
terials of which they are compofed, which is 
really the cafe, as the granite has now difappear- 
ed, the fummit of the largeft hills being of mica- 
ceous (hiftus. We now wander along a mile or 
two of ihore compofed of fandftone, when pur 
attention is arrefted by the remains of workings 
for coal, at a little diftance from the famous £ea 
mark, the Cock of Arran. This ftratum^hich is 
but of fmall extent, runs in the fandftone accom- 
panied by the ufual coal metals, as they are called, 
and at the bottom of a mountain of miciEiceous 
fhiilus. It is of that kind which is foimd at Kil- 
kenny in Ireland, and is called io this country 
Blind CiOal.* I obferved two pits, about fifteen 

feet 

• 

* Dr Hutton conceives, t]iat ibis ipe^i^ pf coal prefenl^ i|ii ir- 
refragable proof of the truth of his theory. Here, fays he, is a 
Goal having all the properties of that which has hccn fiibmitted to 

tht 
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feet deep, ivhich had been dug in^ cutting the coal^ 
ftratum; but as the coal fbon diiappeared» the 
pits were left, and the fait pans which had been 
ereded, were rendered ufelefs. The fituation of 
this ftratum is fuch, as to preclude all hopes of 
finding any cohfiderable quantity of coal, although 
frelh fedlions were made ; for we invariably find 
it to be the cafe, that wherever coal ftrata cpine 
into the vicinity •f high mountains, they then 
moft certainly decreafe in breadth, and become 
bad, owing to the great admixture with earthy 
matter. It is nugatory to (ay that the ftrata will be 
found in the oppofite fides of the mountains ; this 
is never the cafe, nay even |q Iqw bafaltic hills, 
we do not find the ftrata on the oppoike fide, as 
they are there only to be pbfervcd rifing to a con- 
fider^ble height upon the hills, and never in 
Scotland above eight hundred feet. The great 
frequency of bafaltic veins is another caufe, which 

muft 

die adion of hta( } tbc bitumen it feparated, and chaccoal re« 
mains. To the Neptonifls, tbis nSoxds pne of the flroqgcft fads 
againft die theory ^ the fepara^on of bituminoos qtutter (hows a 
vast of iomienfe onvpreffion^ vhich is the grand fopdamental 
bafis of the hjpotbefis ^ it is indeei this circntnftance principally 
vhicb diftingoUhea it froa the Yalcaaic Thcpry, and has led Mr 
Krwan to name this the Plutonic. 
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mufl: render the coal, if it fbould ever be deteded^- 
of an indifferent quality and difficult to work. 

From this ftratum to the Cock, which is the 
xnofl northern point of the ifland, the fhore is 
•^ covered with immenfe maffes of fandftone and 
breccia, which have tumbled from the neighbour*- 
ing hills, by the aOiion of the weather. *Iron- 
ftone is found ibattered upon* the ihore, and b 
probably conne<£ted with the. (oal workings. The 
(jock is not, as I expeded, a great headland, but 
merely an enormous mafs of fandftone, lying 
loofe upon the fliore, having a fancied refemblancc 
to the head of the Gock. Here the cliffs are of 
confiderable height, compofed of fandftone and 
breccia, (rayerfed with veins of bafalt of various 
fizes ; one of thefe veins is compofed of a curious 
matter, refembling porphyry, and towards the 
Odes, where it is in contad with the fandftone^ 

* Dx KuttOD hnagmet tbat thofc fronftones which paft by the 
name of Septaria, afford diftind marks of having been formed 
from a ftate of fufion. All this ii founded upon a partial cjcami'i 
nation of the appearancet \ it is faid that we cannot perceitre the 
ipathofe matter, entering from without ; this however is a very 
common appearance, of courfe the Dodor*s ezplanatioa falls X% 
the grottudt 



it IS hard, and much rcfembles hornftonc After 
leaving this, an aftonifhing appearance prefents it- 
felf to our view, of the whole face of an immenfe 
ttratuoi of breccia, which was torn to pieces, and 
rolled towards the fea, by the intenfe froft two 
years ago ; the crafh of its fall was heard far oSi 
The fandflone upon this part of the £hore has a 
curious appearance ; the ftrata are alternated with 
layers of ihiftofe clay, and have the appearance of 
a regular pavement, being formed into two, four 
or (ix-fided irregular figures, conned^ed together 
by the clay, which being decompofed, leaves the 
fandftone lying upon the (hore in irregular fhaped 
pieces^ which have much the appearance of art* 
From this to within a mile of Loch Ranza, the 
fandftone, as ufual, forms the cliffs upon the 
fliore, and is backed by mountains of micaceous 
ihiftus, upon which it refts. Here however the 
fandftone difappears, and the micaceous fhiflus 
now forms the cliffs, which become higher as we 
approach Ranza. At this place, I expe£ked to 
find the bafalt penetrating the micaceous ihiftus, 
as Dr Hutton remarks, and was not difappointed ; 
for, at the place where the fandftone difappears, 
there is a great bafalt vein, about thirty feet wide, 

funning 



(64 ISLAND Of 

running in the micaceous fhiftus, which b here fo 
cdmpadl^ as to be difiicultly diftinguiihed from the 
bafalt. As we approach nearer to Loch Ranza, 
the fea has expofed fevefal other fimilar appear- 
ances, but far more diftinfit than the firfi Thefe 
veins are of various fizes, fome are curved in their 
diredion, one in particular, is forked, or divided 
into two branches, which run in Very different di- 
redions through the micaceous fhiftus. A few 
huftdred yards from the entrance of the Loch, the 
fea has formed an interefting fefiion of the 
ftrata, which demonftrates, in a fatisfadtory man* 
ner, the relative pofition of the fandftone, lime- 
done, and micaceous fhiftus. A large bafalt vein, 
between ten and twelve feet, is to be obferved tra- 
verfing the micaceous fhiftus, with a flight degree 
of curvature. At the extremity of the vein, vifible 
at low water, we obferve the bafalt covered with mi*^ 
caceous fhiftus. Immediately above this is a ftratum 
of IlmeftonC) which contains rounded fragments of 
a kind of hornblende, and above thb is the fand* 
ftone, all running at the fame angle* Many other 
veins may be obferved traverfing the micaceous 
fhiftus, before we arrive at the entrance of Loch 
Ranza, but any detailed accounts of thefe would 

be 
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be but a repetitioa of what bas beeil already 
mentioned* 

GLEN-RANZA. 

This glen n about two miles long, and half 
a mile broad, running nearly north and (buth, 
bounded on both fides by lofty round-backed 
mountainsi that rife at a very confiderable angle, 

4 

and are nearly of the fame height on both fides 
of the glen. The inclination of the pppofite 
mountains is the fame, and the fbrata run at the 
lame angle. The bottom of the glen is but 
little elevated, being nearly level ; about one 
half is covered with a fait water loch, which 
adds greatly to the beauty of this romantic fpoc 
The hiUs are compofed of micaceous fhiflus, 
containing a greater or lefs proportion of quartz 
and mica ; indurated chlonte is alfb difperfed 
through it, and towards the mouth of the loch 
there is a confiderable flratum of ardefia, or pri- 
mitive argillaceous fhiflus. Primitive limeitone 
occurs upon one fide of the loch, but I had not 
an opportunity of examining its fituation. 

From the top of Glen-Ranza, we enter, by a 
narrow paf&ge, into a long deep glen, running 

O t&early 
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nearly in the fame diredlion, called Glen^ 
na-birach, bounded, on both fides, with moun* . 
tains of micaceous fhiftus, which lie upon 
the granite. On advancing further up the 
glen, the micaceous fhiftus difappears, when 
both fides are formed of granite, of the fame 
kind as that from Goatfield. The bottom is al- 
fo formed of granite, as is Well demonflrated by 
the flream, or burn, which has laid bare the 
rocks thiough the whole extent of the glen ; it is 
indeed by rivulets of this kind that we are ena- 
bled often, to have a diilindl view of the min* 
eral {lru<flure of highland countries. From the 
further extremity of this glen, is the afcent to 
Cairn-na-cailligh, which is in feveral places 
rugged and difficult, from the number of loofe 
blocks of granite fpread all around. Upon af^ 
cending, we firft (lop at the edge of what is cal- 
led the Garife-hodie. Here a wonderful and 
moft tremendous fcene prefents itfelf to our 
view. An immenfe hollow, many hundred feet 
deep, dreadfully rugged and broken, almoft en- 
tirely furrounded with mountains, whofe ler- 
rated fummits are covered with immenfe tumu- 
li of granite, exhibits to us, in very legible cha- 
ncers, 
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racers, the vaft operations of nature, in the for- 
mation and decompofition of our globe. AVliat 
man, poflefled of reafbn, contemplating this 
awful fcene, could doubt of the exiftence of that 
BEING, whofe power and wifcjom are far beyond 
the reach of human comprehenfion ? If fuch a 
tnan exift, yanity, not foundnefs of judgment, is 
the diftinguifhing feature of his charadten 
Few, indeed, of thofc who deny, or even doubt 
the exiftence of Deity, have ever beheld, far lefs 
ftudied, the ftupendous and awful works of na- 
ture. It is not, then, much to be wondered at, 
that the pride and arrogance, which fo often cha- 
radterife the clofet philofopher, (hould find their 
way to mix with the moft daring and impious fpe- 
culations ; fpeculations, which have for their end 
' the propagation of the worft principles, the difl 
Iblving of all the bonds, and deftroying the 
fweeteft endearments of human fbciety. 

Upon the edge of the hollow, I obferved feve- 
ral fragments of porphyry, but I could not did 
cover any fixed rocks of it, owing to the blocks of 
granite fcattered all over the fides of the moun- 
tains. In afcending from this, to Cairn-na^ 

O 2 calligK 



xo> ISLAND' OF 

calligh, feveral other appearances of porphyrT; 
and alfo fragments of baf^t and pitchftooe, pre^ 
fented themfelves. After coniiderablefatigue I wa9 
£o fortunate as to diicover two veins of baialt| 
upon the iide of Caim-na-cailligh^ looking ictto 
the Garife-hodie ; and, between thele, there ap- 
peared a perpendicular vei^ of pitchfton^, aU 
running ia the coounon granite^ Thip pitchr 
ftone^ is of a green colour^ nmch refembling 
that from Brodick wood. It forms a veip^ ^ 
bout two feet wide, and, what is remarkabiei k 
is formed into regular columns, frpm two to 
twelve inches in diameter, and having irovft 
three, to fix irregular fides. I could not, how- 
ever, detect the fituation of the porphvry, alt]i9* 
it was fcattered in lome places of the mouq* 
tains in confiderable quantities* Having gaixv* 
ed the fummit of this great mountain, which 
is nearly of an equal height with Goatfield, we 
have a very extenfive view ; and a better oppor- 
tunity of obferving the pofition of ibme of the 
glens, than even from Goatfield itfelf^ partiici|» 
larly tbat of 

GLEW^ERSAY. 

This glen which is the lai^eft in the iflandt i0 up- 

wards 



wards of feven miles long ; its ^ fides are lower and 
lefs precipitous than the giess about Goatfield, and 
the hills are round backed, having their fummits co- 
vered with heather, marking the difappearance of gra- 
nite, and the prefence of micaceous ihiftus or fee- 
Dite, but more likely the former, as the fcentte does 
«ot form fuch high hills in this iflaod^ The top of 
this mountain has 9 mod fingul^r appearance, owing 
to its being covered with enormous piles of quad* 
langular mafles of granite, which have the appear* 
ance of artificial tumuli : This appearance is by no 
means peculiar to Cairn-na^calllgh, for we have 
already remarked it upon the top of all the granite 
mountains in the ifland ; only here the mafles are 
•f vaft file, and placed upon each other in a moft 
fantaftic manner* Here we can trace the granite 
in its various ftages of decompofition, firom the fo- 
lid rock to the loofe fand ; in its beginning difin- 
tegration the granite fplits into mafles, having a 
greater or lefs tendency to the quadrangular form ; 
but thefe mafles have ftill a degree of connexion 
amongft tbemfi^es, as is the cafe upon the moun- 
tun top. The next ftep is the enlargement of thefe 
fifliires, by which the mafles are loofened from 
their connexion, and tumble down from their 

elevated 
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elevated (ituations, or are hurried with impetuous 
velocity down the mountain iide^ covering the 
bottom of the glens with their ftupendous ruina. 
Laftly, thefe detached mafies, by the adion of the 
weather, are completely difmtegrated, forming a 
loofe fand, which is left upon the tops or fides of 
the mountains, and is carried in great quantities 
to the fea (hore by the torrents *• Sauflfure, at fee- 

tioa 

* Dr Hutton remarks, that the ftony matter of this globe has 
been formed by the decay of a former world, whofe debris has been 
colleAed by Tarious meaos, at the bottom of a former ocean. This 
part of the Hattoniaa theory differs bat little from that of Count 
Buffon : it includes, however, the queftion concerning the divinity 
of the world ; a fpeculation, fit only for fanciful metaphyficians. 
Leaving, therefore, fuch abftrufe and ufelefs quiblings, let us exn«> 
mine matter of faft. Here, however, we are difappointed ', not a 
(hadow of proof is^rought of the debris being carried to the bot« 
tom of the ocean j on the contrary, we obferve the decompofing 
materials of mountains filling up hollows, or forming plains. In 
the other inftances, the debris is carried to the fea (hores, (as ia 
the cafe mentioned above) where It is mixed with the waters of the 
ocean, and latterly thrown back upon the fame or other (hores, 
forming great trads of land. Thus, the lauds of Holland, the 
delta at the mouth of the Nile, are remarkable examples of tUs 
fad. The town of Damietta, in lower .£gypt, about the year 
1243, was upon the fea (hore, but is now above twelve miles from 
it } the town of Fooah, which, three hundred years ago, was fi« 
tuated at the mouth of the ^le, is now feven miles diflant from 

it. 
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tioQ 604 of hb Voyages dans les Alpes^ remarks^ 
that granite is difpofed in ftrata, but that they are 
not always to be diftinguifhed^ particularly in the 
granite of low countries and plsuns. This he con- 
ceives to be owing to the granite of low hills, con* 
taining a great quantity of pierre de come *. This 

pierre 

it. The country, about tlie Baltic i« graduallj incroacUng upon 
tbe Tea. Linnaeus rematki that the fea poxta of eaft and weft 
Bothnia, are everj year decreafing, and becoming incapable of ad* 
mitting veSels j the inhabitants of the ports are obliged to change 
their feats, and fometimes remove a quarter of a mile nearer the 
fea. On the eaftem fide of Goth^land, near Hoburg, the increafe 
of the continent for thefe laft ninety years, is about two or three 
toifes annually. The inhabitants o{ weft Gothland remark that 
the fea decreafes evety ten years four or five lines perpendicularlyf 
which, amounts, to forty or fifty lines in a century. 

According to this calculation, 600 years ago the fea was 25 
inches deeper than it is at prefent. In Arran we have alfo a ftri* 
king proof of the formation of land by the accumulation of debris. 
Innumerable other inftances might be mentioned, but thefe are 
fufiicient to demonfirate the formation of land^ without the fop- 
pofition of the debris being carried to the fathomlefs depths of the 
ocean, and fubjefied to intenfe heat. 

* It is difficult to fay, in this inftance, what particular foffil is 
here alluded to, as Sauflbre under this name, confounds Bafalt, 
and Hornblende. Id one of the late volumes of bis travels, ho 
remarks, that wherever Pierre de Come occurs criftalliied, it is 
called Hombleilde. AH this, however, docs not clear up the pre« 
fent difficulty. 
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pierre de corne^ he continues, contains a greiaf pro* 
portion of argillaceous earth ; and as mod fiones, 
which have this earth , as a conftituent pan, and 
in coniiderable proportion, fplit into rhomboidai 
mafles, (o he concludes that it is the earth of pierre 
de come which is the caufe of the fplitting of 
granite, forming the numerous mafles, which 
prevent us from obferving the ftrata. Thfe expla* 
nation, however ingenious, does not hold true 
with regard to the granite of this illand ; no ar- 
gillaceous ftone of that kind enters into its com- 
pofition, yet ftill it fplits into rhomboidai mafles. 

GJ^EN-fiALIMIDEL. 

Upon the eaft (ide of Glen-Ranza^ there it 

an opening leading to a glen, named Halimidelt 

S which is about two miles long^ running W. N. W« 

and £• S« £• but which foqn changes its direc- 
tion, running nearly in a line with £s-na*birach. 

It is narrow at the bottom, but widens upwards, 
owing to the inclination of the fides, which form 
an angle of about 60^, and the bottom alfo rifes, 
, forming a confiderable angle with the fides* It is 
compofed of various fpecies of micaceous ihiftus, 
indurated chlorite, ardefia, or argillaceous ihiftus 

and 
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ftiid qilartz. In feveral places bafalt veins may be 
obferved traverfing the micaceous fliiflus, many 
hundred feet above the level of the fef» even in the 
bottom of the glen^ where the burn has expofed the 
micaceous (hiftus, we obferve bafalt veins eroding it# 
Upon the eaft fide of the glen, feveral hundred feet 
above the level of the fea, there are two quarries^ 
which Were formerly worked for ardefia, but are 
now difcontinued* The ardefia is of various colours^ 
generally blui(h green, intermixed with white 
quartz, and the fiflures often contain cryftals of 
adynolite, and a fpecies of quartz, penetrated with 
A^ynoUte^ or what may be called Frqfe. 



CHAP. 
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CHAP. IV. 



StSSCAIPTION OP TRS FOSSILS^ OCCURRING IN THB 

PRECEDING CHAPTER. 

LIMESTONE CORY. 

Gb/oirr,— Grey. 

Lujtre. — ^A veiy faint degree of luftre. 
I'ran/parency-^^OTit. 

Hardnefs. — Scrapes eafily with a knife, emits a 
firong earthy fmell. 

FraSure. — ^Even, fine, fplintery, and very com-* 
pad. 

Fufibilitj. — At 140? Wedgewood, no appearance 
of fufion. 



Ti 



Another 
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Another ipecieft is alfo found at the Coiy, of a 
brown colour, minute foliated, difficultly fcraped 
with a knife, and wanting tranfparency. 



Limestone near the Cock. 

« 

Cb/S^ttT.-*— Brick red. 

Lttfire. — A flight degree of iuftre from fome di£* 
perfed folix. 

Harinefs.'^^t^VY difficultly fcraped with a 

knife. 

FraSure. — ^Generally foliated, paffing to the 

compad earthy. 



I 

I 



Indurated Lithomarga ? 

Colour. — ^Rnk ? 

Luftre. — ^None. 

Tran/parency.—^atit^ 

Hcurdnefs. — ^Yields to the knife with 
difficulty, gives a pink ftreak. 

Fni£firrr.— Even, bordering upon the fine fplin- 
tery* Does not ftain the finger. Feels dry; 
does not ftain the fingers, nor acqtdre a poliih by 

P a friction. 
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frdion. After immeriion ia water for two ditys^ 
Ao appearaiice of dUmtegratioiu 

fiASAifT, from a yein nkar the Sanicks. 

9 

Colour. — ^Greyifh greetf, 

ijRjtfr^.— None. 

Tran^artfie^.'— 'None* 

Fragments. — Uneven earthy. 

Bardnefs. — ^Pretty eafily fcraped with a kxiifbt 

rij/f^;%.--Melted at j8^. 

Cock Coau 

l?o/e>irr.— ^Black ; when frefli broten, fometimes 
refle<^8 a golden yellow, or violet colour. 

Lufire.'^h that of metals not much pblifhed. 

Hardneff. — Yields rather with di^ulty to the 
knife. 

FraSure. — Plain foliatedt 

Is not coated with whitrfli ilUnltldhs, AS that 
from Kilkenny in irelahd; It dofes ifoi ftiin (he 
fingers* 

Hardly bums until wHblly ighiffedi ^Iwttit c»a* 

lomcs fl</wlfi with » flight bmb^t Blti^ flahie; 

which 
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which continues for a fhoFt time. According to 
Mr Kirwan^s method, it contains in the ) 00 parts^ 
p3 of carbon, and 7 of afhes. 



Mr Rirwan, in the fecond volume of his Minera* 
logy, remarks, that coals are not foluble in acids* 
I have obferved, however, that they are all render- 
ed completely foluble in water, by means of the 
nitrous acid, the carbonaceous bafis appearing to 
be converted into an o^yd. 
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AltGiLLiTE, Mr Kirwan. Primitive argillaceous 

Shiilus. 

Cb/wr«— Greylfli blue, or greyifh green, fome- 
times both colours are intermixed in the fame fpe- 
cimen. 

3Vtf/3^jr^«rjr.— None. 

FraSure. — Streight, flaty. 

Jr^i^^ii//.-— Tabular. 

ffarJne/s. — ^Yields pretty eafily to the knife. 

Does 
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Does not adhere to the tongue, feels rather grea« 
fy, particularly the green coloured ; does not (bin 
the fingers. There are often interfperfed in the 
fifiuresi cryftals of glafly adynolite* 



CHAP. 
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CHAP. V. 



GLEN' CATACOL^ SHISKIN^ TOR T-LIN^ BBNIN-HSAD^ 
UTHiriNO-'BAT^LAMLASH'BAr^LAMLASH'ISLANI}. 

xIaVING furveyed the glens and ftrata in the 
ndghbourhood of Loch-Ranza, we [ihall now pro- 
ceed around the ifland by Glen-Catacol, which is 
about a mile and a half firom Ranza. The (hores 
are bounded by cliffs, which are not very high, or 
rugged, but beautifully adorned with low flirubs, 
giving a richnefs of appearance, feldom obferved 
upon the barren ihiores of this ifland. The cliffs 
and mountains in the vicinity are formed of mica- 

4 

ceous fliiffus, of various degrees of hardnefs, owing 
to its being more or lefs intermixed with quartz ; 
they are feparated from the fea by low beach- 
es, of confiderable extent, which, in fome places, 

are 
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are culdvated. The entrance to the glens is bouncU 
ed by lofty, precipitous^ mountains of micace^ 
ous (hiftus ; but this foon flifappears, as the glen 
changes its diredion, funning N« N* £« and S. S» 
W. Then the mountains are formed of granite^ 
fimilar id that of Ooatfield. In feveral places of 
the glen, fragments of bafalt occur, demonftrating 
the prefence of veins penetrating th6 granite, as w6 
have already obferved, upon Caira'-na-calligh, and 
Glen-Rofa. At the top of the glen, in a confide-^ 
•rable plain, is (kuated Loch-Tannocb, which is 
about a mile long, and half a mile broad, elevated 
feveral hundred feet above tht level of the fea. It 
is bounded upo;n two fides, by lofty granite moun« 
tains, but is open towards the others, one leading 
to Glen-Erfay, the other to GatacoL The mar«* 
gin of this lake partakes much of t^e fierility of 
the furrounding fcenery ; vegetation hardly fhewa 
its head ; a few lichens and tufts of heather are the 
only ornaments of which it can boalt 

— A joylcft CMfi, 



imi^mmi^m^m^m^l^ 



Around « ilormy lake. 



Yet here the grandeur and fublimity of the fuN 
rounding granite mountains,enveloped in clouds and 
miil, excite in our minds a vaft variety of ideas; for^ 

Svkitlj 



'8orcl7 t&eit is a UtUen p^ver that itlgnh 
*lUBd the loae otajefi j* of ttn^med pature. 
Controlling ibbcr oeafon ■ i. v 

Upoii afcehdihg the giianite tqomitaiDS on the 
eaft fide of the loch» I oblenred confidenblc quan<- 
tities of the debris of ba&k Veiw upon the tqp of 
the mouotaim^ fliowiog that .they b^ ptfoetrated 
the graaite hills to the ver]^ fummit. In defcendr 
ing firom thefe mountains^ we eocer into a gleo of 
fome extent, ronning in an oppofite ditedion from 
Gatacol^but falling into it near its entrance* Upon the 
fides of this glen, which are of granite, great mafies 
of porphyry were fcattered, but I could not detect 
any in fitu ; it is probably, however, that it forms 
Teins running through the granite, as the quantity 
of debris is too fmall for fuppofing the exiftence of 
ftrata** 

Q^ From 

* Dr Htttton rematki, that ** Granite is a compoundy wiiich 
^ gradaatet into porphyry ^ bat porphyry is only a whinftone, of 
** a harder fpeciet. Therefore^ though perfed^y dtftiod, thefe 
** three things graduate into each other, and may be ^confidered as 
^ the fame,** This rapid conelu^o cannot be admitted : bafalt, 
it b wall knowDi hat ufually a uniform appearance with a fplintery 
or conehmd fradure, it fometimes contains cryftals of feltfpar, and 
kofoblai|de> formipg a fpeciet of porphyry, which is not harder than 

.hafaU 



■ 
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From Catacol to Whitefarland, a farm belonging 
to FuUertop of Kilmichael, the clifis are low, com- 
pofed of micaiseous fhlftus, but defended from the 
adionofthe fea^ by intervening fea banks, fimilar 
to thofe noticed between Catacol and Loch*Ranza. 
Near to the fartn of North Tundergay, I obferved 
a remarkable vein of bafalt, penetrating the mica« 
ceou8 fhiftus. The micaceous ihiftus is much wa* 
Ted, but as it approaches the fide of the yeio, it 
lofes its ihining glimmery appearance, becomes 
more folid and compad, breaks into thick plates, 
and where in immediate contad with the bafalt, it 
is difficultly diftinguiihable from it* The vein, as 

St rifes firoqi the fea^ is fairly croir<;4 by a fpedes of 

micaceous 

ba&It } {ndced we frequently obferve the fame mals, In part por<» 
phyrjr, and part bafalt. That granite gradaatet to bafalttc por- 
phry, BO one hiis ever denaonftrated, and we muft believe that 
fuch an appearance is ideal, founded upon £ilfe reafomng. We 
might as well faj, according to the Huttonian language, that gra* 
nite graduates into ferpentine, becaufe we obferre ferpentbe por- 
phjrj, or into homftone, becaufe we obferve homftone porpbyiy, 
or into pitcfaftone, becaaic we obferve pitchftone porphjcj. lima; 
be ynfwered to tliis» that Dr Be&oes his determined the gtndi* 
tzon of bafalt hxto granite ; to mtj however, this has as little ptobt* 
bility as the other, for as &r as I have examined, no Inch gradt* 
tion is to be obfenred otu £dsoborgh| vrliete Dr Beddoes fays he 
^cftieed it. 



ikiieaceotis fliiftus^ approaching to breccia; and 
here alfo the bafalt and micacefous fliiftus are much 
jtimbled together » and Tome pieces of the vein are 
diftin^y infukted In the micaceous ihiftus^ 
llere then we have two fafts^ the former the appa* 
rent traniition from bafalt to micaceous (Kiftus, ot 
micaceous fhidus to bafalt ; the othef , maffes of the 
bafalt immerfed in the micaceous ihiftus, in a &^ 
milar manner to the bafalt we obferved embedded 
in the granite^ upon the fide of Glen-Rofa. At 
Whitefarland, there is a confiderable extent of na* 
ttiral woddi which adds greatly to the beauty of its 
appearance^ which is much heightened by the lofty 
mountains that bound it on one hand, with the fea 
and long extended ifthmus of Cantyre on the o« 
ther. From this to Imachar, the fame micaceous 
ftrata continue, forming beailtifUl clifis and con- 

fiderablefea beaches* At Imachar, the micaceous 
Ihiftus Is much twifted and traverfed with quartz^ 
fo as to give the whole a kind of maculated afpedt ; 
and it continues to form difis, until we come to 
the ftream which runs down from GIen*Ir& Here 
the micaceous {hiftus, indiirated chlorite, arg^te^ 
and other alpine rocks dilappear; when croft- 
ing the ftreanif the iandftone prefents £tlelf to 
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our view. A very coofidsrable Tea. beach, coveted 
in part with grafs, is interpofed baween the 
iandflone and the fea ; and the ftrata of faxidftone, 
from the (ituation in which I viewed it, appears to 
be more elevated thati any I had obferved in the 
other parts of the ifland, and-the retreat of the fea 
is (Irongly marked by the caves which are difper- 
fed in thefe clifis. Thefe cliffs^ however, continue 
but for a fhort way ; for, upon arriving at Machry- 
Bay, we find it bounded by the low (hores, and the 
plain of what is called the town of the Shifkin. At 
the Shifkin, the land. is low ^nd flat.; the moun- 
tains in the neighbourhood have a , different ap- 
pearance frpm thofe about LochrRanza ; are lower ; 
their fides lefs precipitous ; in fhort,. have much of 
the. general afpeft of thofe alxHjt Glen-Qoyp 
all announcing a change in their compofition^ 
which, upon examination, we find to be the cafe. 

The Clachan glen, which is. but a ilxort diftancc 

. . . - 

from tho Shilkin, is compo&d, as far as I exs^nined, 
offandftqnc and breccia of ihe common' kinds. 

•» 'It' « 

Upon the fummit of the fouth fidet I obferved 
a confiderable (Iratum of Un>e-(to0e| which iscovex^ 
ed, and even intermixed in ibme place?, with fand* 
(tone and breccia. As the glen winds tipward^, the 

hills. 
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hiUs become higher, hding ia all prohahllity comr 
pofed of fcenite, penetrated with veins of balalt, 
and porphyry, for we find the bed of the burn co« 
Vered with bowlder ftoaeg of b^falt, porphyry and 
fcenite» 



About t^9 miks north weft from the Shifkin^ 
hfter pafling through a mboriih flat, we come to 
prumoodcm, which ia the promontory of this plaim 
Here there are cliffs of confiderable extent, which 
contain a range qf extenfive caves, celebrated by 
traditiop, a^ the refting pldce of Fingal, the £l« 
ther of our Great Oflian, Who» it is faid, ufed to re^ 
tire here after the fatigues of the chace. In the 
fifftherextrenxity of the greateft, or what is called 
the jf^ng^s Cavc^ are a few icratches, made by idle 
fiihermen, or fmugglerS) which, by fome, have 
befea reared to thf Fingalian i^e. 

As the appearances at this promontory are very 
interefting, I fliall begin the defcription from the 
north eaft end, or Machry-bay, and fo on to Car- 
bam point. Of the Bafakic promontory. The bay 
is of confiderable extent, and the fhore all around 
to Irfa water, is formed of fandftone ; the bottom 

of 



itS JdlANfi Of 

of the Barf u a low fkndj beach, but towards the 
promontory' of Drumddoon it lifes, fbi^ming diffiy 
^hich are continued alt arbund to thie Carbaril 
point, for the ^ace of about a: mile and afhalf ; an4 
thefe clifis are from §orty to one hundred feet 
high *• The firft objedt which ftrikes the eye of 
the mineralogiil is the great rein of pitefaftone, 
which is to be obferved rifiog front the fea, and 
running eaft north-eaft,and weft north-^eft, until it 
nearly reaches Machry-Bay. It is abouC ten feel 
wide as it rifes from the fea, is ^ a greed colour, 
like that upon the Lamlafh road, and runs iti 
the common red iandftone. Upon one fide of 
the vein we can trace the gradual change of ap^ 
pearance in the pitchftone as it approaches the 
ftratified matter, forming a ibbftance intermediate 
(if I may be allowed the expreifion) between 

« 

pitchftone and fandftone ; and in other parts veins 
of bafalt are to be obferved running between the 
pitchftone and fandftone# 

la 

« 

* Between the cliSs and the fea^ opon the ^eecbi thtM «fe t^ 
veral remarkable appearancea of bafaltic and other teins, whkk 
lender this fpot the more interefting. 
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. In tradng this Tcin, we obferve it ranning for a 
coniiderable wajr witliout amy interruption; at 

length a vein of bafalt, fix or feven feet wide cro&r 
e8 it, and tifes into the oppofite (andftone cliflfs ; 
unluckil/ the meeting of the two veins is fo covers 
td with loofe , fioneSt as to prevent any examina^ 
don of their appearance* It is certun, however, 
that the pitchftone is not changed in its dire&ion, 
for it foon makes its appearance again from un- 
ider the debris, when it can be traced for fome 

diftance uninterrupted by bafalt veins ; at length 
it iscrofled by a great vein about twenty feet wide,, 
which is feen traverfmg the neighbouring fand* 
ftone cliffs. But this is not the moft Cngular part 
of the ai^)earance; here alfo the pitchllone ap« 
{>ears to fend off a great branch, which rifes into 
the neighbouring clifi, but4t»^pcarance is difier* 
vent from that of the great vein ; it is in gene^-al 
more hard, its colour^ are various, and it ap- 
proaches more or lefs to the nature of hornilon&i 
The further cpurle of the pitchftone cannot be at 
all difcovered for a confideiable way, as it is quite 
covered with debris, which is icattered upon the 
Ihdre ; but we obferve fix or feven bafalt veins 
irunmng acroi$ its diredlion, which can be traced 

into 
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into the neighbouring fandftone ftrata for a confi- 
dera^ble way. The pttchftone now makes ha kift 
appearance, running (till in its original dire^on> 
but more diverfified in colour, hardnefs, Sec ha« 
ving much refemblance to the great branch we 
before obferved. A very confiderable vein of 
green pitchftone is now obferved, rifmg from the 
iea, running in a crofs dire£lion to that of the o- 
ther vein ; but their interfedlion or meeting is Md 
by the debris, which now prevents all further exa* 
xnination of their courfe or diredion* 

The next objed which claims our notice, is the 
relative pofidon of the fahdilone and porphyry^ 
-a circumdanc^ which before engaged our attention 
in the defcription of Glen-Cloy, and Cory-Gills. 
The cliffs befide the fandftone, which forms their 
greater part, are in fome places ikirted by a por- 
phyry, very (imilar to that of Glen-Cloy, widithe 
'parts a little more diftind, and here and there pe- 
netrated with veins of bafalt. One vein, which is 
about fix or feven feet wide, runs in the porphyry 
in a perpendicular diredion, gradually narrowing 
towards the top of the clifis, when it is loft amongft 
the fandftone, which lies immmediately behind Uic 

porphyry. 



pbrphytjk Another vur is to be obferved run- 
ning in a different diredtlon through the porphyry : 

as it enters the cliffs^ it rilns between the fand^ 
ftone- and porphyry. Thefe two veins can be 
traced in their courfe through the fandftone, for a 
confiderable way In the level plain of the Shifkin, 
each running in an oppofite dire^ion, Ano^ 
tfaer vein, which is nearer to Machry-*-Bay than 
the other two, is to be obferved running with 
porphyry on one (ide,'and fandftone on the other : 
it foon divides, one branch penetrating the por* 
pfayry, the other running between the fandftone 
and porphyry. On the weft of the King's^Cove, 
near the top of the clifFs^ there is a considerable 
Vein of pitchftone, which traverfes the fandftone 
ftrata, but it is fo hid as to prevent any accurate 
knowledge of its (ize or diredion. It differs, how- 
ever, very milch, in external appearance, from the 
other veins, not only in colour, but alfo in luftre 
and hardnefs. At a little diftanoe a ftratutti of 
porphyry, whofe feltfpar is decoznpo£ed to an o^ 
chraceous fubftance, refts upon the fandftone, ha- 
ving a tendency to the columnar form. This con- 
tinues Udtil W€ arrive at die columnar promontory 

• 

of Carbarn, near the farmof Drumodoon. On the 

R way 
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way to this promontoryi feveral veitvs of bafalt^ 
fomc of them of confiderable extent are obfer- 
ved traverfing the fandftone. Upon examining; 
the connedlion of the veins and the (Irata, I was 

furprifed to find the bafalt and fandftone at their 
jun£tion in feveral places intermixed with each 
other ; and^ what is curious, the veins of bafalt^ be- 
fides the angle they form with the horizon^ have 
a confiderable inclination of themfelves. 

Having arrived at the promontory of Carbarn, 
we find it to be compofed of a fpecies of porphyry, 
forming columns not very regular, and Handing 
upon red coloured fandftone, the whole being 
nearly of the fame height with the cliffs. The 
porphyry, in fome fpecimcns, has exadly the ap- 
pearance of bafalt porphyry, but in others it can- 
not be diftinguifhed from the wacken porphyry 
we have fo often mentioned ; and we alfo find 
that the wacken porphyry, where it is penetrated 
by bafahic veins, has often the appearance of this 
fpecies. 

From thefe fads, it appears that the porphyry 
generally refts upon the fandftone: they alfo 

fhow 
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(how a gradation or connedion between bafalt, 
wacken and pitchftone. 

Having pafled this promontory, we come to 
the farm of Drumodoon, which is fituated 
upon the fea ihore, with a coniiderable fandy 
beach before it ; behind, the iand done-cliffs are 
flill continued, but are now coniiderably lower, 
and fbon difappear altogether, being fucceeded 
bj an extenfive beach covered with fragments 
of the neighbouring rocks. Here we find, rett- 
ing upon the fandftone, a curious ipecies of 
rock, intermediate between fandttone and baialt, 
and having a tendency to the baialtic form. Af* 
ter pafSng this beach, which forms one fide of 
the plain of the Shiikin, confiderable clifis 
now rife before us, which are formed of 
wacken-porphyry of confiderable height, but 
much fplit by the adlion of the weather, which 
gives an indiilind idea of (Iratification, fimilar 
to the granite obferved in the Cory-Dain, at 
the head of Glen-RofL Thefe^cliflTs contain 
ieveral caves, but none of them are of any 
confiderable fize, and the fhore is covered with 
great mailes, which have been feparated from 

R 2 t^e 
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the clifFs by the adion of the fea and weather. 
Thefe mafTes have a peculiarity of fonn^ which 
characterizes the rock from which they have 
been feparated. This remark niay appear fan- 
cifuly but feveral circumftanceff lead me to ima^ 
gine^ that one accuflomed to obferve with ac« 
tention the debris tqion the fea coafts, &c. mzy 
without hefitation, gueis as to the peculiar na« 
ture of the rocks them^elves^ without a clofe 
examination. The whole ihore to Tory-Iin^ 
appears to be compofed of porphyry, with iaad-« 
ilone here and there, and both penetrated with 
veins of baialt, and dark green coloured pitch*!* 
ilone. The I)ills back from the ihore are fornix 
ed of fcenite, which is very probably pene« 
trated with veins of bafalt, as that at the head 
of Glen.CIoy^ From the Shiikin to Tory-lin, 
there is a tolerable road, which is a rarity in 
this ifland, and extremely agreeable to the tra^ 
teller, after having fcrambled around the fhorc 
from Brodick bay. The land now becomes 
lower, and has more of the rural appearance of 
the lowlands of Scotland. AgHculture is fbl* 
lowed with fome fpirit, and erea many oi th^ 

iea beaches are cultivated. 
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' Torjr^-Lia coniifts of a few lioiiies^ plcafamlf 
ficuated in a hollow, at a little diftance from the 
ieafborCi and furrounded with iandftoae hills* 
In the burn which runs paft the houies, I oI>« 
ferved veins of bafah penetrating the fandftono 
in difierent dire^ons^^ and amongft the bowlder 
fkoQct which cover its bottomt fragments of aa 
olive green coloured pitchflone prefented .them^ 
ielveSy ihowing the exigence of veins of that foflil 
in the neighbourhood. Upon the (bore a curious 
ipecies of porphyryi (different from wacken-por^ 
phyry,) makes it& appearance, and feems to be 
traveried with veins bf common hafalt^ which are 
here of very great fize. The fhore from this to 
the Benin-Hted, the moft * foutheni part of the 
iflandf is principally compofcd of fandilonci pe« 
netrated with veins of bafalt^ which are fometimes 
of great (ize^ and run in a great variety of direc« 
tions. The hills back from the ihore appear to 
be entirely compofed of fcenite and porphyry, but 
are xiot of any great height, and the whole coun« 
try to the Beoin^-head is confiderably cultivated, 
and here and there interfperfed with fmall villages, 
and flocks of cattle, which give to the whole a 
pidurefque feature, which we have feldom an op- , 

portunity 
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portunity of obferving' ia this ifland. At the 
Benin-Jieady the cliflfs are of confiderable height 
and very precipitous. It is compofed of a curious 
fpecies of bafalt and porphyry : the bafalt is tra- 
verfed by perpendicular veins of a bafaltic rock of 
a different fpecies, and has a tendency to the co- 
lumnar form, which is alfo the cafe with the por* 
phyry. 

From this to Whiting Bay, the cliffs are low, 
formed of fandftone penetrated with bafalt veins, 
which run in a vaft variety of fingular diredions. 
The hills however, up from the fhore, now change 
their appearance, prefenting broad, bare, perpen- 
idicular faces, fimilar to thofe which occur in ail 
bafaltic countries; and upon examination, we 
find them to be compofed of various fpecies of 
bafalt,* lying upon a red coloured fandftone, 
which is intermixed with grunerde, and a grey 

fehiefer 



* An important obferTation lias been lately made apon tbe 
Continenti by Suckow, a confiderable mineralogid. Upon break- 
ing aTpecies of bafalt which contained feveral cavitiet, he found 
them filled with a tranfparent colourlefs water, of which he col* 
lefied two ounces, and found that one hundred graina held in fo^ 
lution two grabs of filiceous earth. 
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Ichiefer thon« This bafalt is often columnar^ and 
the perpendicular crags being fcattcred in various 
diredions, and often rifing in groupes above each 
othcr^ have a pleafing efFed^* Near to Whiting 
bayi there are confiderable rocks of gninftein, of 
nearly the fame kind witU that found near the 
Gory-gills ; it is not in any confiderable quantity, 
and appears to be the moft onfrequent rock in the 
Hland. 

At Whiting bay, the cliffs difappear, tintil we 
come to the entrance of Lamlafh bay ; in their 
place we have an extenfive beach, bounded by 
gradually rifing fandftone hills, much penetrated 
with bafakic veins. When the tide ebbs, the bot- 
tom of the bay prefents a moft ailonifliing and 
furprifing coUedion of bafaltic veins, which have 
been laid bare by the adion of the fea ; here they 
are to be feen running in all directions, meeting 
and crqfliog each other in a moft curious manner ; 

in 

* The coIttmnt» althougli regularly fiz-fided, are with great 
difficultj diftiDguiflied from (aodfione } indeed the greater part of 
the Gratified hafaltic matter in this ifland, appears either to be 
penetrated with a fandfiooe, as the columns at Danbar, or the 
fandftooe is intermediate between bafalt and fandfione. 
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in (horti this is one of the moft interelUng part4 
of the ifland/for bbfemng the various tvrningSi 
&c. of thefe fiogular appearances. At the eii'^ 
trance of the famous bay of Lamlaih, the fand- 
ftone forms confiderable clil&, which cominue of 
Ibme height, but are gradually lower as we ap^ 
proach the village of Lamlafh, where there is an 
exteniive flat beaclu Thefe diffi are alio traveried 
with veins of bafalt, and in fome places a few 
hundred yards from the fhore, I obferved many 
detached malTes of green pitchftohe, fiiowing its 
exigence in the neighbourhood* 

Lamlafh bay, which is the beft harbour in the 

ifland, and one of the beft in the Firth of Qyde, 

IB of a femi-circular fliape, and is formed in 

part by Holy iiland or the iflaoid of Lam-* 

la(h, which lies acrofs it, leaving two entrances, 

one from the norths the other from the fouth, 

which laft is always preferred by mariners. It is 

bounded upon the Arran lide by hills, which in 

general rife gradually fiiom the fea fliore, the 

lower part being of fandftone, and the higher, as 

far as I examined, of fcenite. Upon the eaft fide 

of the bay, attempts have been made to aicertatn 

the prefence of coal, hut without efie£t. 

Lamlafli 
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Lamlafli or Holy ifland, is about three miles 
long) and half a mile broad, precipitous on the 
eafty alfo confiderably abrupt on the weft fide, 
but the north and fouth ends are low. It is com- 
pofed of red-coloured fandftone, which is in fome 
places formed into fmall caves ; one is celebrated 
for being the reddence of the holy difciple of St« 
Columba, St. Mool-jos, or the fervant of Jefus« 
This fandftone is covered in many places with 
a fpecies of bafalt, much refembling that 'near 
Whiting bay, and difficultly diftinguifhable firom 
fandftone. It forms in nany places regular co- 
lums, generally fix-fided, which rife range above 
range, giving a faint idea of the ftupendous fee- 
nery of Staffa or Bo-£hela« Upon the weft iidei 
the columns are of greater fize than upon the eaft, 
and the fame matter appears to form the fummit 
of the iiland, which is reckoned about feven 
hundred feet high. Towards the fouth end, feve- 
xal vdna of common bafalt make their appearance 
Tunning in the fandftone ; and, in feveral places, a 
curious fpeciea of yellow pitchftone runs through 
the fandftone in the form of veins, 

S CHAP. 
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DBSCRTPTION OF THE FOSSILS^ OCCURfiWO 11^ THE 



PRECBDmO CHAPTER. 



Pitch STONE, from DrumodoQxi« 

•Several fpecies of this interefUng genus, 
are to be obferved at Drumodoon* Of theie, the 
following are the moft ren^rkable. 

id Species^ 



C(9/wr.— Black, with a brownifh hue, inter- 
mixed. 
Jjuflre^^—iiB bright as that qf filk, but greaiy. 
2rtfij^tf«/rrf.*— None. 

FraBure. — ^Uneven, approaching the iplintery^ 
ffardn^p^Gvit^ a few fparks with fteelt 

QuartZi 



Qoart^, iXid a reddifh matter, like gaf net^ is 
difperfed through it. 

dd Species* 

C0/o2^»^— Yeliowiih green, maculated with red^ 
land interfperfed with black fpot8« 
Zij^rr.— None. 

Fraffure. — ^Uneven, fplintery. 

Hardnefi. — ^Gives a few (parks "vnth fteeU 

Rounded mafles of brown coloured quarts, 
ftre difperfed through it. It decompofes in the 
form of a white tegmen or cruft. 

3d Species. 

Coilwf.*— Yellow, Or greenifh yellow^ 
Xj^r.-^None« 

FraBure. — Even, fometinles Splintery. 
jtiarJne/s.'^Gvres k ifew fparks with fteeL 
Fufibility. — ^A fragment from a £x-fided tn^ 
lumn, much re(embling this, fbftened at 8x^ ; 
at 118^ a compa^ brown vitreous mafs was 
formed, which had interfperfed white grains. 

Si By 
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By decompofition, it acqillres a brick red teg* 
men« 

4th Species. 

Cohnr. — Brown, with (hades of black. 

Lujlre. — ^Very faiat. 

2rtf/{^ar^»ry.— Tranfinits light at die edges. 

Fra&ure^ — ^Even, with a tendency to the fplin^ 
tcry. 

Hardtttjs. — ^Gires fire, pretty plentifully, with 
ileel. 

It has a number of white fpois difperfed 
through it, which acquire a brown colour^ by 
decompofiVion, as alio the bafe« 

5th Species. 

* 

Colour. — ^Brownifh, or greyifh black. 

Ltiftre — paint — 

Tran/parency. — ^Tranfmits light at the edges, 
but more fo than the former fpecies. 

FraBure. — ^More or lefs fine, fplintery. 

Handncfs. — Gives fire with fleel, more plenti- 
fully than the former fpecies. 

Quartz^ 
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Quartz is difperied through it, in the fame 
manner as in the former, and a few fpecks of felt« 
ipar now and then occur. It decompoies in the 
form of a white crufi, or tegmen. 

Theie difierent Ipecies of pitchftone are all 
to be obferved in the fame vein, and appear to 
graduate, or pafs into each other, imperceptibly* 
In the firft place, the green coloured, which is 
the mod common, paffes to the maculated, or 
2d fpecies, and this again into the yellow. In 
this (late it appears to be intermediate between 
pitchftone and hornflone, for Klaproth foimd a 
fubftance of this kind fufible ; and, Mr Kirwan 
mentions a greenifh white hornflone, from Lor« 
raine, which appears to be fimiUr to this, and 
which he found to be fufible. The yellow co- 
loured fpecies pafles to the brown, or 4th fpe- 
cies, which has much the appearance of horn* 

■ 

(lone. 

Interpofed between the fandftooe and pitch- 
flone, we olJUerve a fubflance, which prefenta 
the following characters :~* 

Cb/pim— ^-Greyiih white. 

LuHre^ 
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Lufire.^—^h faint glimmering, from diffu/ed 
ihining particles. 

Tran/parency. None. 

FraSure. — ^Even, earthy, with a tendency td 
the fplintery. 

Hardnefs.'^^vit^ fire, moderately, with fteeL 



This fofCI appears to be intermediate be-< 
tween homftone, and iandftone ; fo that we hav^ 
now traced the pitchftone, through its different 
intermediate ftages, to hornftone, and this lad, 
appears to be a link of the gradation to the 
fandftone. 



Porphyry, with a baiis intermediate between 
wacken and hornftone, but with a greater 
tendency to wacken. 

BASIS. 

Cb^«r.— Greyifli. 
Zjg^r^.— None* 

Tranjparency.-^h little at the edges. 
FraSure. — Even, pafling to the fine fplintery* 
/E7ri/i9^«— Gives a. few iparks with fteeL 

It 
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It contains, immerfed in the bails, cryf^s of 
common red feltfpar ; and white feitipar, ap« 
proaching adularia ; the cryftals are of coniider* 
able iize, and this is one of the principal diftinc- 
tions between this Ipecies and ibme of thoic 
found in Olen-Cloy. It decompofes, in the form 
of a brick-red cruft, fimilar to fome of the pitch^ 
(tones. 

In other fpecimens, the porphyry, as it comes 
in contad with the veins of bafalt, has a bafc con* 
fiderably refembli&g it ; and at the columnar pro- 
montory of Drunlodoon, the fpecimens often can* 
not be diftinguifbed from what is called Trap Por- 
phyry, 

A fubftance intermediate between fandftone and 
wacken, having a tendency to the columnar form. 
Farm of Drumodoon« 

Cb/rar.— YellowiA* 
ij^r.-^None. ' 

7ran^efuy.^lione. It feels much like a 
ijuidftone. 

Fra£br^.-«£yen, earthy, with the appearance 
of rounded concretions* 

Hardnefs. 
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JS^r^/iv^.— Gives a few iparks with fteel, but 
it contains confufed fragments of quartz, which 
may have been the caufe of this. Emits a Ilrong 
earthy fmcU, when breathed upon *• 

iNB{/i*/%.— -Melted at 79^ 

* Lampaduix hat difcoyered that hornblende 'contuns charcoal 
dlSufed through it, and Mr Kirwan fufpeds that fome fpecies of 
pitchfione contain it. It is conjedtured that it may ezift in othet 
foffilsy and caufc the peculiar earthy fmelly which ve perceive 
by bretthiog upon fionci. 
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CONTAININQ OBSBRVATIOHS UPOK 



PEAT, KELP, AND COAL. 
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JL HS following obfenrations and experiments upon Peats 
Kdp and Coaly may appear to fome unconnefted with the 
prefent work ; they are fo far conneded^ however^ that thefe 
fabftances occnr in the iflands we have juft been defcribing, and 
are there objeAs of great iibportance. On that account it has ap« 
peared not unufef ul to relate the few experiments and obferva- 
tions which I have had an opportunity of making. They are to 
be confidered, however, only aa the beginning of an inveftigXp 
tion^ whi^h I hope foon to profecute in a more exteafive maa« 
ner. 



i 



PEAT* 



X HIS curious and ufeful fubftance has been long 
known as an article of fuel to the inhabitants 
of the North of Europe, and ufed as fuch in 
thofe regions where no coal has been found 
CO defend the inhabitants from the rigors of 
a frozen climate. The learned Torfceus informs 
us, that its ufe was firft made known to the inha** 
bitants of the Orkney and Shetland iflands^ by one 
Einar, a Norwegian, who, from that circumftance, 
was named Torf Einar. It foon after this came 
into very general ufe, and is now the only fuel 
of many parts, not only of the iflands and High« 
lands of Scotland, but of other nations in the 
North* 



In defcribing the genef al appearance of a peat 
moor, we may conceive an almoft entire flat of fe« 
veral miles extent, of a bxown colour, here and 

T2 o there 
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there marked with tufts of heather^ whicli have 
taken root| owing to the mbre complete decompo^ 
fition of the ihr&ce peat ; no tree or ihrub is to be 
feen t not a fpot of grafs to'relieve the eye, in wan-^ 
dering over this dreary fcenCi A liearer examina^^ 
tion difcorers a wet fpungy furface, paflfable only 
in the dried feafonSf or when all nature is locked 
in froft« The furface is frequently eovered with 
a fliiny black^oloured fuhJdance^ which is the peat 
earth, fo mixed with water, as to render the mofs 
only paiTable by leaping from one tufc of heather 
to another. Sometimes, however, the fUrface of 
peat mofles have a different afped, owing to the 
greater abundance of heath and other vegetablesi 
as^ the fchceni, fcirpi, eriophora, &c< but this is 
principally the cafe with fome kinds of what are 
called Muirlands^ which contain but little peat, 
being nearly compofed of the interwoven fibres of 
the roots of living vegetables. 

Many different fpecies of peat might be defcri* 
bed, but fuch an inveftigation is not fuited to my 
prefent purpofe ; I (hall therefore content myielf 
with mentioning the fubftance in a general way< 
Quick mofsi(as it is called) is a fubftance of a more 

o 

or 



6t !e(s brown colour, forms a kneadabl^ cbin« 
poundt and when good, cuts freely and clean with 
the fpade t but when it refifts the fpade, by a de* 
gree of elafticity^ it is found to be lefs compaA 
when dried, and is of an inferior quality. The 
beft kinds bum with a clear bright flame, leaving 
light coloured aihes ; but the more indifferent 
kind9^ in burning, often emit a difagireeable fmell, 
and leave a heavy red'^oloured kind of afhes. In 
dig^ng the peat we obferve that, when firft taken 
from the pit, it almoft immediately changes its 
colour, and in time becomes more or lefs of a deep 
brown or black colour ; and the peat matter be- 
comes much alceired, being incapable of forming a 
kneadable pafte with waten When dry and re^ 
duced to powder, as it is often by the adion of the 
Weather, it forms a blackifh-coloured powdery 
matter. Capable of ftipporting vegetation, when cal«» 
careous earth is added. Peat earth is very retentive of 
moiftufe, which circumftance affords us a fatisfafi* 
tory explanation of the floating iflands, obferved 
in many places of Holland^ as Frife, Breme, Gron* 
ingue, Oldembutg^ &c* Thefe are caufed by the 
peat earth or turf, retaining fo great a proportion of 
water as to float immenfe maffes of it^ which are 

driven 
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driven about upon the furface of lakesi or are floats 
ed upon the land itfelf. This is fo Well known 
in Holland, that tradls of mofs, of great extent, arc 
fecured by means of chains^ &c. 

Peat is found in very various fitUations, o^eii 
in vallies or plains, where it forms very extent 
five deep beds, from three to forty feet de^, as 
thofe in Aberdeenfhire ; it alfo occurs upon the 
fides of mountains^ but even there it is generally 
in a horizontal fituation. The tops of mountains^ 
upwards of two thoufand feet high, in the High- 
lands of Scotland, are covered with peat of ail 
excellent kind. In Germany, it is alfo found at 
very great • heights, thus the Blogfberg, a high 
mountain in Lower Saxony, and the Brohen, the 
higheft mountain of the Hartz, are tovered to 
their fummit with peat. It is alio found in fi* 
niacions nearly upon a level with the fea ; thus 
the great mofs of Cree in Galloway, lies clofc 
upon the fea, on a bed of clay, little higher 
dian flood-mark at fpring tides ; Locker-mofs, 
hard by Diunfries, about ten miles in length, is 
only a few feet above high water mark; id: 

the 
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the ifland of Lewis, one of the Hebrides, there 
is an extenfive plain, about thirty miles long, co» 
vered with peat mofs, having its furface very little 
elevated above that of the fea. In other places, as 
in Holland, a kind of peat is obtained by drag* 
ging mnd from the bottom of canals, and mould* 
ing it into the form of bricks ; this fjpecies is 
alio often taken up upon the flukes of anchors, 
on the coaft of Holland, and is fometimes caft 
afhore in ftormy weather, which has led ibme 
Ipeculators to imagine that it is of marine orl* 
gin. In the harbour ot Oban in Argyleflure, 
one part of the bottom appears to be formed of 
qtiick mofs, which affords no fure anchorage. 
The depth of the fea is there about twenty fa* 
thoms ^, 

It appears to be peculiar to cold climates, 
which is one of the innumerable inftances of the 
wifdom of nature in providing the inhabitants 
€if a cold country, with a material fo neceflary 
for their comfort, and even their exiftence. Dr 
Anderfon, in his Treatiie upon Peat, remarks^ 
that it is not confined to cold climates, as he 

had 

t Anderfim% Tfcfttifc upm Pest Mo&. 
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had f^ieciinens of real peat fent him from the 
ifland of Sumatra. It is not improbable that 

c 

a fubftance refembling peat in fbme of its pr*« 
perties, may be found iil the warmed countries, 
when we reflect that decayed vegetable matters, 
in a certain ftage of their decompoiition, have 
an s^ppearance fo like peat, that they want only 
compreilion to form a fimilar fubftance. On this 
account, it is not furprifing, that iomething of this 
kind fhould occur in the warmer regions; but it is 
impoflible to conceive the exiftence of great mais* 
es of matter like our peat, in the Tropical regi- 
ons. This obfervation is rendered more probable 
from the following remarks ; In Scotland, it is 
obferved, that the peat, at the bottom of a moun- 
tain, i^ more decompofed than at its top, and the 
wood of modes is more frefh upon the higher 
part of a mountain than at its lowen It is alfo 
remark^, that the peat of the South of England 
is more decompofed than that of the North of 
Scotland ; and the pes^ of France has more of 
the coaly appearance, than that of England. In 
France alio, Mr Arthur Young remarks, ^ that 
fhe peat is never found in the low lands, but 

ynder 

* Trarek tlurongh France* 
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under ooTcr of vaft fize ; and ie is only in the 
higher regions, where the clinuite is more tern-* 
perate, that it is to be obferved u(>Qn the furface. 
All theft fai^s fhow us, in a (ktiafacSkorj man- 
ner,, that as we advance towards the warmer 
climate, the vegetable matter is more and more 
decompofed, until we arrive at the Tropical re* 
^ions, where, in all animal and vegetable mat^ 
ters, putrefadtion proceeds fo rapidly, as to pre* 
yent the formatioix of any body of this fubftaace« 

It will not be foreign to my prefent purpose, 
ID mention, in a^caribry meaner, the inoft re- 
markable uhdecompofed vegetable m^ers, which 
have been obferved in our peat moifes, or bogs ; 
particularly as writers have endeavoured to draw 
conclufions^ with regard to the time and mode 
of formadon of peat, froix^ the a{tpearances 
which thele bodies pre&nt. 



I. Fill or PiN&«-*niis tree x^ore frequently cc- 
CUTS, than any other ; k is found of various fizes, 
fiwae haviug been dug about one hundred feet 
long, perf eAly ftrait, with branches growing in 
a circular foriB^ S as is tiie cafe widh die pine 

U tribe^ 
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tribe. It is remarkable, that in fuch fituations 
the wood has often loft its latitudinal adhefion, 
which renders it foft ; but that tlic longitudinal 
fibres are ftrong, and tough, fo that they are 
fplit, and twifted, to form halters for cattle^ at 
in Aberdeenfhire. 

3. OAK.-~In all the low modes, in Scotland^ 
this tree is the principal one which is to be ob^ 
ftrved, and is generally found wanting the bark, 
which ibews that the wood had been long dead be^ 
fore it had been enveloped in the mofs. In drain- 
ing Hartfell level, in Yorkihire, oak trees were 
found, noi|||fs than i oo feet long. They were 
black as ebony, in excellent prefervation^ and 
fome of them fold, in the middle of the lad 
century, for ijl. a tree. One of theqa, which is 
particularly de(cribed, was about one hundred 
;md tw^pty feet long, twelve in diameter, at one 
end, and iix at the other ; and 20L was offered 
for it. Dr Anderfon remarks, that h« never 
faw a piece of oak taken from n peat mois, 
which could be ufed in workmanfhip, like the 
ilakes which were lately taken frpm the Thames^' 

^d faid to have hem placed th^r^ hj Juliua 

C^far; 
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Csefar ; from this he concludes that moCi does 
not preferve wood, fb long as water. This^ 
however, is contradi(5led from the fadls obfenr^ 
ed at Hartfell leveL 

3, Birch.— This tree alfb frequently occurs 
in our peat mofles, but its wood is not £o refL 
nous as that of the fir, nor has it the hardnefs of 
the oak j on theie accounts it is feldom found 
in a date of good prefervation } the bark is ge^ 
nerally the mod entire, which may depend upoii 
the great quantity of refin which it contains, 
which enables ic to refift the all poweiful hand 
of time. 

The alder, yew, willow, afh, and feveral other 
trees, have been dug out of our mofles, bilt any 
detailed account of thefe would lead me to^ k 
great deal of imneceilary defcription: I may 
here mention, however, that, befides trunks and 
branches of trees, we alfo fonletimes difcover 
their more delicate parts in a ftate of prefttva-^ 
lion } thus the leaves have been observed well 
prefer ved. Seeds, which have a remarkable poW^ 
er in refitting the influence of the weather, have 
•b^en found in peat mofles j thus we have inttan*- 

U 2 ces 
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ces of fir con6s and hazel auts; the kernel of this 
laft Was deftroyed, and the (hell, which is very 
indeftrui^hle, was frelh. 

Befides trees and herbaceous plants, another 
tribe deferve to be tmrticularly noticed, which 
are the mufci. Thefe plants are ibnd of moif^ 
ture^ and, with a ftzfficiency of room to fpread 

m 

tipon, and a cold climate, grow very faft and 
luxuriantly* Of thefe the mod remarkable is ' 
the fphagnum pahiftre of Linnaeus^ which is 
found in great abundance in all peat diftrifts, 
particularly in d&ofe places where the foft white 
peat abounds; this peat is found feveral feet 
deep, and is nothing but a coUe^ion of the 
fphagnum, which we can obferve mof e or lefs 
decompofed as we go downwwds; atlaft its 
texture difappears, its colour changes, and it can-^ 
not be diftinguifhed from the common browa 
peaL 

A curious fobftance has been found in the 
peat mofles of this country, which requires a 
particular dei€ripti<m« 

ColMr 
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Coioitrt wiiite ; has nearly the refembW^e of 
tallow, fe^ gK^7» and ftaibs paper as tallow 
does ; flames iB^ith much finbke, leaving a prot>> 
ty light coaly mattet'ii It is brittle like ta,U 
IqWj but its fpecific gravity is confideiubl^r 
lefs« 

A fubftance fimikr to this was fovttid foxHe 
years ago by peafants on the coaft of Finland, 
and afterwards in one of the Swedifh Lakes, asid 
lately at Strafbtirgh. It appears to be the fab- 
ftance deicrib^ by Mr Kirwan, under the &ame 
of Mineral Tkllow. — Hmnbold, in a letter to 
Van Mons in the Annates deChymie, Vol xxii. 
p. 64. mentions, that he had converted the Ph^l* 
Ins eictzknttis into a fnbftance refembling tal^^ 
low, by means of the iulphureotts acid, and 
had aHo made fbap of it . I endeavoured to re- 
peat this with the Agaricus horizontalis, by means 
of the nitrous acid, but without fuccefs* May 
not dde mineral tallow of peat mofles be a fpe^ 
ctes of fungus, altered by fome natural 6pera* 
tion fixnilar t6 what we have here mentioned ? 



o 
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A great number of extraneous fubftances Iiave 
alio been found in peat modes, fbmetimes at 
Confiderable depths, from their appearance, 
declaring, in certain charadlers, the great antiqui- 
ty of fuch mofles. Many curious inftances of this 
kind might be mentioned ; one in particular de* 
ferves to be noticed. In digging a mofs at Ax- 
holm, in Lincolnflxire, the body of a woman was 
found pretty frefh, her hair was unaltered, her 

nails were rounded,* and her ikin was tanned, 
foft and pliable ; flie had antique fandals upon 
her feet, which renders it probable that fhe was 
of the Roman sera. Another curibus inftance oc^ 
curred in Shetland ; in digging a pear mofs, the 
body of a man was found well preferved, which, 
it was fuppofed, could not have been in the mofs, 
lefs than eighty years. In the Irifh moiles the 
horns of the mooie deer have been found ; in 
our own, the head and horns of the urus oc- 
cur. Dr Walker has in his poilei&on a draw- 
ing of the head and horns of a deer, found in a 
peat mofs, of a fpecies now no longer found 
in Britain. Other fubflances occur in mofles j 
thus, fragments of very ancient drefs, and many 
inflruments of human induftry have, at different 

times, been difcovered. 

' ANALYSIS 
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Oi* THE PEAT OF GLEN-CLOY, 



ISLAND OF ARRAN. 

t 

CbaraBtr.'-^^ of a blackifti brown colour, pretty 
much intermixed with undecompofed vegetjible 
matter, which renders it rather loofe in its texture* 

SOLUTION IN WATER *. 

1. 1 took one thoufand grains of powdered peat, 

« 

boiled repeatedly with diftiUed water, until no 

more 

* Lord Dundonald remarks f that *' the fulphuric acid» when 
cooeentrated, aAf in a fimilar manner tosthat of alkaline fub- 
flancei y in the refolntion or deftmdion of animal and vegetable 

Inbftancet, difengaging from them certain gaffes^ and forming there- 
with certain fapopaceoni and faline compounds. Thefe folntions 
0r extraAs are of a reddiQi brown colour, fimilar to that produced 
bjT the aAion of a}kalin6 falts on oxygenated peat. On the prin- 
ciples already ftated, the vitriolic acid may be ufed beneficially to de- 
fompofe, and bring into aAion the infoluble matter accumulated io 

foils 

t ATrettHeof the comcAiip ol Agticoknit with CbcmUbf»4to. bj tli« 
ysrlofPrnidop s ld. 
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more could be diiToIvecly then dried, weighed^ 
;id4 found eight hundred grains remaining. 

The 

foilS|bj the combination of the phofphoric and foreUne acidS|WitIv 
calcareous matter/* The a£tiofi of the fiilphuria acid upon vege- 
table fobftanees engaged mj attention three years ago, and in a 
paper read to the Rojal Medical Society of Edinbur^hy I endea- 
voured to ihew (what ha« been iince done more fatisfadlorily by 
VauqueUn and] Fourcroy ) that acetous acid is formed i that a por- 
lion of carbonaceous matter, deprived of bydciqg«n« iiesmins in lo^ 
lutiooi and that carbon is feparated* It is certain that alkalies ex-, 
crt no fuch influence upon vegetable fubftances 5 in the prefcnt lo- 
ilanee, they only diflblvea portion of brown dehydrogenated matter, 
without caufing any alteration in the proportion of the conftituent 
parts. Tbftir adipi up^q mmi fubftaKC^^ hpwev«T» if mqrf nearly 
i^Ui^d : Vav^uelia foi|nd, thfit aii^mqaia nvas forpied by the aAton 
of this acid ^ and I haye reafon for fufpefting that a fimilat change 
is produced by the agency of pptafli or Coda uppp the sAufculac 
fibre. A feries of experiments, which my &ther was lately en- 
gaged in, at tlofi defire of the honourable board of Truftees, led 
me to make thi^ oblisryatioii. We found that the n^ufcular fibre 
of fiQi, forn^ed a broi)fn-cqloaj:ed folution, by Seating It with the 
cauflic potafii or foda : during the folution, a fmaU qiiaiftity of 
ammonia was formed, but in far greater proportion, when tallow 
is 9dde4 and the boiling continued. During this eatiication of am« 
monia, 9 bl|cki(h-coloured matter falls to the bottom, which is 
not aScd upon by alkall^^ y ip (hort, it «ppeart to be the cf rbona- 
ceoHs matter of the mufcular fibre. Th^ change appears to be 
a nearly complete decompofition of the mufcular fibre, its hydro- 
gen and aspu feamiog the ainaKiiiia, wipilft tiie carboo^tQus q^|t« 
^^r is left behind^ fomiing t}ie infoluble matter. 
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The roltttion hid a deep brovm colour^ 
a ilightly bitter tafte ; tinged litmus paper red ; 
and, by expoiure to the air for fbme time, pare 
was precipitated in an infoluble (late* 

2. By pafUng the oxygenated muriatic acid 
thro* this folutioii, a precipitation of a dark 
brownifh matter immediately takes place, fimilar 
to what we obferve by pafling this acid thro* 
other vegetable infuflons* 

3^ Cauftic ammonia, or carbonat of potaih, 
did not caufe any precipitation in the /pace of 
twelve hours. 

4* Pruf&an alkali did not a^Tord any traces of 
the combinations of iron, copper, or zinc. 

5« Lime water formed a copious brown-co« 
loured precipitate. 

6. Muriat of bary tes, nitrat of filver, fulphac 
of iron, (ulphkt of coppef , cauied coniiderable 
precipitationsi but nitrat of azkunoniai muriat of 

X foda, 
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t 

ibda, muriat of ammonia, did not produce any 
change. 

The folution being evaporated, left a bfackifh 
brown. coloured refiduum, which had no pecu- 
liar fmell; nor, had it any appearance of an oi), as 
Dr Hutton conceives it to be *. It prefents the 
following characters.— 

a. Not foluble in fpirit of wine, except by a 
boiling heaL 

b. DiflSultly foluble in water, without the at 
iiflance of heat. 

c. Soluble in cauftic foda, at the common tem« 
perature, or when heated. 

d. Soluble in cauflic ammonia in the fame manner. 

o 

y. A quantity of the refidue being put into a 
retort, connedted with a pneumatic atpparatvfe, a 
gradually increafing heat was applied, when the 
following appearances were oblcrved. At firft 
water palled over quite colourlefs; after fome 
time it was tinged brown, and towards the 
end of the operation, when no more brown li-^ 

quor 

* Huttoa's Theory of the EatA, Vol. I. page 57!— 9* 
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quor 'came over, carbonic acid, and carbonated 
hydrogen pafled in confiderable quantity : no 
oil or faline matter could be detedled, and not the 
lead traces of ammonia could be perceived. The 
carbonaceous reiidue was of a blackifh brown 
colour, infoluble either in hot , or cold water« 
but eafily foluble in a weak fojution of cauftic 
fbdar 

The eafe with which this carbonaceous mat- 
ter is difolved in weak folutions of alkali, fhows 
that it contains a confiderable portion of hydro- 
gen, (at leaft this is the explanation given by mo- 
dem chemiftry) ; for I find it impoflible to dif- 
folve any perceptible quantity of charcoal with 
fuch folutioi^s, 

8. The refidue, by burning, affords a grey co- 
loured aih ; which I examined, in order to afcer- 
tain the nature of the faline matters* It did not 
afford fulphur of potafh or foda, phofphat of 
lime, or pofphat of iron; ovXjfulpbat ofmagnefia^ 
and oxyd of iron. 

To the eight hundred gri^ns, which I found in- 

X X foluble 
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foluble in water, I added a folution of cauftic fbda, 
vrhich acquired a brown tinge at the common tern* 
perature ; but when heated, a very deep brown* 
coloured folution was formed ; after repeated di- 
geftion with the alkali, I was able to diflblTe four 
hundred grains ; the remainder was undecompofed 
vegetable matter, which was quite infoluble in the 
alkali I ufed* 

1 next added muriatic acid to this alkaline folu^on, 
after which the diffelved matter w%s precipitated of 
a brown colour^ and did not appear V^ be altered 

by its combination i for it was flill foluble in cauftic 

* 

foda, and ammoma, infoluble in water by boiling, 
but fdublc in fpirit of wine* When burnt, a 
brown-coloured alh is left, which afforded fulphat 
of lime and oxyd of iron, but in no inftance did I 
find phofphat of iron or phofphat of lime. 



PROPERTIES OF THK ACID GONTAIKBD IN 

PBAT. 

§ 

In relating the charaders of the aqueous folu* 

tion, I obferved that it tinged litmus paper red. 

This 



■N 



PEAT. tis 

This (hows the prefence of an add, which I found 
to poflefs the following charaders. — 

1. It is not cryftalUzable, but may be obtained 
by evaporation^ in the form of thin crufl:& 

2. Taftei (lightly acid. 

3* Forms compounds with lime, harytes and lb* 
da, which I have not particularly examined. The 
coBkpound of lime and this acid is difficultly folu«» 
Ue in water, which didinguiOies it on the one 
hand from the gallic acid, as it forms a very folu- 
ble compound with lime ; on the other, from the 
oxalic, which forms an infoluble fait with lime * 



* Lord Dondooald affirms, that peat containi the oxalic and 
f hofphonc neidsy which, accordiog to his eapbnatioii, are of great 
ofe ia fevoral of the Operations of nature j thus, when lime is ad- 
ded to peat, it is imagined that an oxalat of lime is formed, which, hj 
the addition of (ulphuric acid is drcompofed, and a gypfiim formed, 
while the oxalic acid enters into new combinations, ufefol in pro- 
moting the growth of plants. We have already (hown, however, 
that thia acid is verj different from the oxalic i but allowing it to 
b« the fame, it is contrary to well known chemical affinity to fup« 
pofe that the fulpMiric acid can decompofe the oxalat of lime.— • 
In the experiments I have made^ none of the combioatioos of 
^ofphoric acid appeared. 
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4. Decompofes the acctite and nitrat of lead. 

5. With fulphat of copper, a copious brown-co- 
loured precipitate is formed, having a beautiful 
green fupernatant liquon 

6. With fulphat .of iron, it forms a brown pre- 
cipitate, and a nearly colourlefs fupernatant liquor* 

8. Nitrat of copper changes the folution to a 
beautiful green, without caufing any precipitation. 
In this it alfo differs from the oxalic acid, which 
caufes a copious precipitation. 

9* Muriaty and nitrat of barytes are decompo^ 
fed by it. 

10. With folution of fulphat of indigo, it forms 
a beautiful green colour ; in this it alfo differs from 
the oxalic acid, which does not produce any change 
of colour. 

This acid appears to be the fame with the fu- 
berique acid, lately difcovered [Ijy Bullion La 
Grange, jMid which he inEiagines tQ l)e a compound 

of 
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of carbon, bydrogeii and oxygen : Several fads, 
which I have remarked in a feries of experiments 
concerning the adion of the nitrous acid upon 
charcoal, lead me at prefent to fuppofe it to be a 
compound of carbon and oxygen* On that ac- 
count I (hall now give a (hort detail of the mod in- 
terefting phenomena that occurred in thefe expe-* 
riments. 

I found, by the adion of nitrous acid upon char-- 
cOal, that a brown, bitter, fomewhat deliquefcent 
mafs was formed, which was foluble in water, fpi- 
rit of wine, and alkalies, and emitted a mod fragrant 
aromatic odour, particularly when heated. This 
matter could be rendered more or lefs foluble in 
water, according to the length of time it was ex* 
pofed to the a£tion of the acid ; but if the acid 
was ftrong, and in confiderable quantity, a conii- 
derable proportion of the charcoal was converted 
into an acid, which prefented the following charac* 
ter of the acid from charcoal : 

X. Unges litmus paper red. 

2. Is not cryftallizable ; forms only thin tranfpa- 

cjit crufts by evaporation 

3. Forms 
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3* Forms compounds with barytcs, potafh^ foda^ 
lime and ammonia ; and the following b their or« 
dcr of affinity for the acid : — 

Barytes^ 

Potafli, 

Soda, 

Lime, 
Ammonia. 

4. It decompofes the nitrat and muriat of 
barytes. 

5» When combined wkh lime, the compound 
is decompofed by the oxalic acid, which (hows a 
very decided difference between this acid and the 
oxalic. 

6. With folution of fulphat of indigo, it forms 
a beautiful green coloun 



^ 



7* With folution of fulphat of zinc, a flight 
precipitation was produced. 

8. With fulphat of iron, fulphat of copper, ni- 
trat 
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trat of lead, and nitrat of copper, the fame ap« 
pearances were produced as with the acid from 
peat. 

The properdes of this acid are fimilar to that of 
the faberique ; of courfe to the acid of peat ; if 
then we can render it probable, that any one of 
them is compofed of carbon and oxygen, it fol- 
lows that the others are to be viewed as the fame. 

Charcot is now allowed to be the carbonaceous 
bails, deprived of hydrogen, and when all earthy 
and faline matters are, feparated, we have it in the 
pureft ftate pofiible, when it is called Carbon *. 

Y. If 

• 

^ Tbe logcBioas Dr Bancroft, in Us book upon Dying, con* 
jeAurcs, tbat charcoal is a vegetable ox yd j tbat is, the carbona^ 
ceotts bafis, combined with a fmall portion of oxygen. The prin*, 
cipal objeAion to the common opinion , is the great indeftruAibi- 
laty, and the black colour of charcoal ; for, fays he, ** if this did 
** not depend on an abforption of oxygen, and did it really cxift 
" frith its Uack colour, naturally in regetables, why do not wo 
'* find it remaining entire, after the other parts of vegetables are 
** feparated or deftroyed by fermentation and putrefaAion ? aod 
** why does it diffolve and rot with them undiflinguifiied, and 
** contrary to what happens when it exifts feparately in the form . 
H of charcoal} and why, in this formi will it not recombine with 

^ matter^ 
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gin and formation of peat ; opinions, as is ufusJ &m 
fuch occafions, very various^ and often whioir 
fical. One dafs of obfervers have contented theno- 
felves by endeavouring to fhow that it is of vege^ 
table origin, and have only diiS^red as to the pro- 
.bability of wood, or mc^s alone, or jointly, baying 
formed it ; other obfervers again, having admitted 
its vegetable origin^ differ only in the explanation 
of the means which nature ufes in the prefervation 
of the vegetable remains. Laftly, tt has been cdn^ 
jedured, that it is a live Vfgetabk^fui generis ; and 
an elegant poet having admitted its vegetable ori- 
gin, has fuppofed fome changes it undergoes by 

elutriation, &c. 
-.* 

There can hf noqueftion of the vegetable origin 
of this fubflance : any other opinion is but vdn 
and frivolous : and, it is alfo inconfiftent with fad, 
to aflert, that either wood or mofs Angly are the 
only fubftances that form peat ; for we know that 
in moft cafes they both contribute to its formation. 
In confidering the peculiar ftate of prefervation of 
the vegetable mattter in peat, it i^ very generally be- 
lieved that fallen wood, when it begins to putrify, 
produces an extrad of the nature of tan, which 

preferves 
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prefenres the mofs that grows up among the ti'ees, 
and converts k into peat. This opinion is found- 
ed upon the known adion of aftringent fubftaQces 
4n preferring animal nature from decay ; it wDl 
therefore be neceiTary to examine this procefs, to 
difcover if it will help us to explain the phenomena 
*cf peat. It b but lately that we have had any 
probable explanation of the tanning procefs ; and 
we are indebted to an excellent chemift, Seguin^for 
fome intereHing experiments and obfervations 
.upon this fubjed** He informs us, that oak 
.barki &c. contains two fubftancesi the tanning 
principles which has a. great affinity for gluten, 
and the gallic acid, which has a powerful attrac- 
. tion for oxygen. When a folution of bark is ap- 
plied to ikins, he fuppofes that the gallic acid ab- 
ftratSts oxygen from it, by which .it is reduced to 
the ftate of gluten, which imniediately combines 
vniji the tanning principle, forming a compound, 
which b the caufe of the indeflru&ibility of lea- 
then We have already fhown that peat does not 
contain the gallic acid ; but allowiujg^ that it does, 
it is impoiible to conceive fuch zfi adion to take 
place with re^^ard to vegetable nlatters, particular- 

* Journal of the Polytechnid School of Franco. 
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ly in peat, which I have found from experiment 
to contain no tanning principle. It will thereJTore 
be neccffary to invcftigate the influence of vegeta- 
ble acid^, &c. upon vegetable matters^ before any 
probable opinion of this land can be formed. 

1^ Angularity of the appearance which pcaC 
prefentff, has led Dr Anderibn to conclude, that |t 
is a Rve vegitaUe^Jid gemris. This he imagines to 
be very fatis&dlorily proved, from the iuppcyied 
impoffibility of decaying vegetables poflleffing pro- 
perties (imilar to peat. He remarks, ^' That in ve- 
^ getables, which have once fallen into a ftate of 
^^ putrefbency^ their inflammability decreaies in 
^^ proportion as that putrefcency augments ; and 
** that thdr chemical qualities fuSer an akeratioii 
^^ proportioned to the fame circmnftance. But 
^* by the hypothefis of every peribn who fuf^Ksfea 
^' that fphagnum is the original ponflituent nutter 
^^ of mo(s, it is always underftood that the fbggy 
peat, by their hypothefis, is the fphagnum fiUl lb 
little decayed, as not yet to have become perfect 
mofs ; and that in proceft of time,4t gndoalEy 
^^ becomes more aqd more perfeA mofs, as it giad- 
*' ually becomes more thoroughly putrid, till at 

" laft. 
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^* liA) It Ibfes even the appearance of fphagnufn^ 
^^ and becomes hard, and perfe^l peat t that is to 
^ fay, in other words, as it biecomes more putrid^ 
^^ it becomes more Infiammable, which is directly 
^ the reverfe of the well known progrefa of na« 
^ ttire in every other cafe/* It is upon this and 
ibme (imilar arguments, that the Dodor rejedla 
the opinion of mofs being a colleAion of decaying 
vegetable matters. But to thefe we may ihprtly 
anfwer, that decaying vegetables only loie their 
power of burning! with the deftru^ion of their 
carbonaceous itiatter ; but this we know requires 
a very long feries ot years^ and when the vegetable 
matters, are in a moid fituation, as is the cafe with 
peat, fuch a decompofition may be prevented for 
hundreda of years. -^ 

The laft theoretical opinion with regard to peat, 
which I fliall mention, is contained in a note of 
Dr Darwin's beautiful poem, the Botanic Garden. 
He there gives us a truly ftrange iccount of the 
changes which peat mofs undergoes by elutriation, 
fermentation^ and the confequent heat. As this is 
little lela than a Jream^ it might be pafibd over ; but 
it is deUuled ki the form of matter of fad,and there- 
fore 
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fore requires to be noticed. He remarks, ** That 
moraffes, in great length of time, undergo a ra- 
riety Of changes ; firft by etutriation, and after- 
wards by fermentation, and the confequent heat. 
By water perpetually oozing through them, the 
raoft foluble parts are wafhed away, as the elTen- 
lial fahs ; thefe, together with the ialts from ani- 
mal recrements, are carried down the rivers into 
the fea, where all of them feem to decompofe each 
other, except the marine fait. Hence the aflies of 
peat contain no alkali; and are not ufed in the 
countries where peat is ufed as the fuel of the 
lower orders, for the purpofe of wafhing linen. 
The fecond thing which is always ieen oozing 
from morafles, is iron in folution, which produces 
chalybeate fprings, from whence depofitions of 

ochre and variety of iron ores. The third elutria- 
tion feems to confift of vegetable acid, which, by 
means unknown, is converted into all the other 
ikcids. id. Into marine and nitrous acids ; ad. in- 
to vitriolic acid, which is found in fome morafles 
fo plentifully, as to preferve the bodies of animals 
from putrefa£tion, which have been buried in 
them ; and this acid, carried away by rains and 
dews, and meeting with calcareous earth, produces 

gypfum 
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l^pfUm Of Alabaft^r, tvith clay it produces aluna^ 
and^ deprived pf its vital air»;produce6 fulpbun 3d. 
f luLor acidp wluch being wafhed away, and meet- 
ing with calcareous earth, produces fli^or or cubic 
fpar« . 4di. The filiceoua add,, which feems to 
have: been difleminaied in great quantity, either by 
folution in water, or by folution in air^ and appears 
to have produced the fand in the fea, uniting with 
calcareous ^arth previoufly diflblved in that ele* 
ment^from which have been afterwards formed fome 
of the gntftope rocks, by means of a filiceous'or cat- 
careous cement. By its uniiion with calcareous 
earth in the morafs, other ftrata of filiceous fand 
have been produced ; and by the mixture of thb 
earth with clay and lime arofe the beds of marl.*' 
Afcer this follow fome whimfical notions about 
the formatioA of coal, which areconnedled with 
fome luppofed change produced by fermenta- 
tion and heat. We Ihall now, in as few words 
as poffible, examine the truth of the fuppofed 
fibiuige by elutriation, which is all that mtercfts 
118 ^X prefent. As to the firft pofition, that the 
iklts are carried to the fea and decompofe each 
ether, we have no manner of probability, far 
lefs proo£ The third ttage of clutriation, where 

Z a 
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a vegetable acid makes . its appearance, {hoa}4 
Jbave been confirmed hj experiment ; its fup« 
pofed converiion into marine and nitrous acids 
is perfeiflly chimericaL The exiftence of the 
uncombined fulphuric or vitriolic, acid in peat, 
or in any other matter, is perfedlly ideal * : Al- 
lowing its prefence, t^hat kind of prefervatioa 
would it induce ? it would be that of decompofi^ 
fion : for we well know its powerful and fpeedy 
adtion upon all anipcial and vegetable* matters. 
The exiilence of the fluor acid in morafTes, and 
the fpeculations about the liliceous acid, are all 
conjedlures as odd and improbable as could ba 
contrived. 



Having now mentioned the principal charaderi 
with regard to the formation of peat, and having 

dated 

* ** The common ▼itriolic acid, I believe, has never been found 
in nature, free from all combination, though it m%j unite with 
fome bodies beyond the point of faturation. It is true, Mr BaU 
taffari fays^ he fopnd fome dry concentrstecl vitriolic acid adhertog 
to felenite, in a grotto in Monte Zaccolina, neir Sienna j but this 
has been fully dtfproved by the fubfequent obfervations of Mr 
l^urray, in the 7^h volume of the Memoirs of Stockholm, and of 
Mr Oolomietti io his Notes upon Bergmann de Ph)d.Volcao. pag« 

88-** KiaWAM^S MmzlLALOGT. Vot. II. P 2. 
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Rated fucB objeAions as occurred to me, I will 
now endeavour to afcertain^ upon chemical prin« 
ctples^ the peculiar ftate of the vegetable matter 
when in the form of peat. In viewing the va« 
rious phenomena of decaying vegetables^ two dif^ 
utaSt ftages may be ufually obferved, the acetous^ 
and putrefactive fermentations* Thefg procefTes 
are much modified by circumftances, depending 
upon the degree of heat^ moifture, the prefence 
of air, and the greater or longer continuance o£ 
the adion of thefe agents* The putrefadive fer- 
mentation is the one which here claims oitr chief 
notice, for attention to the appearances it prefents 
Will enable us to judge bed of the date of the 
vegetable matter in peat* 

In the putrefadive procefs, if the heat be con« 
fiderable^ the deftruSioh of the vegetable matter 
18 foon accomplifhed ; the whole is diflipated in 
the form of carbonic acid, carbonated hydrog^n^ 
and fometimes ammonia ; a fmall portion of char- 
coal and afhes being left behind,* a more mode- 

Z 2 rate 

* It is plaio^ that, in genertI,whereVer earbdnie acid and carbo- 
nated bjdrogen gafiet are formed, botb eartbj and fidine matters 

frill 
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rate degree of heat, with moidure', allows thd 
matters to decompofe more flbwly, and to prefent 
the vegetable matter in feveral other intermediate 
flage$9 fuch as we obferve' with regard to peat 
when more or Icfs decompoled. A very great: 
proportion of moifture has a powerful influence in 
retarding this procefs ; thus the trees which are- 
found at the bottom ofmofTes, are frefher than 
thofe at the top^ owing, to the bottom containing 
a greater quantity of water } and the (lakes, lately 
taken out of the Thames, is another remarkable 
inftance of this* 

From thcfe circumRances it is plain, that peaf 
is a vegetable fubftance, which has undergone id 
part, and is flill undergoing the changes which 

have 

v,i\\ be left behind -, for carbon, \vhich enters into the compofi- 
tion of thefe gafles, contains neither earthy nor falinc ttatter^* 
This being admlued, we can account for the prefencc of falioe* 

matters in plants, without any great (Iretch of hypothefis. It has 

* 

been lately difcovertd by Lampadius,. Profeflbr of Cheoiiftry at 
Friburgh, that charcoal decompofes water at the common tem- 
perature } and as all foils contain carbonaceous matter, it is plain, 
that during the formation of thefe gaffes by the aftion of the 
fon^s rays, a q&Mtity of fafine nftttet will bt lef^ in the foil for 
tbo vjk o£ vegetables. 



have been juft mentioned ; and many fads lead 
me to conclude, that the common pefat or quick 
mofs, is the vegetable matter, deprived of a con-* 
fiderable portion of its bydngen. Not tvlf the 
circumftances attending the fituation and appear^ 
ance of peat, but aUb other fads render this' 
opinion probable. 

X. Sulphuric acid being added flowly to oM^ 
and triturated, they gradually become * brown^ 
when the oil is rendered foluble in water and fpirit 
of wine; but if the acid be added in too great 
quantity, a black infoluble matter ib formed* ' ^ 

1. If oleum animale be exp&(ed to the itdion 
of Oxygenous gafs^ water is formed, and carbon 
precipitated. 

In thli lad experimehi, we perceive, that tfad 
feparation of hydrogen caufes the precipitation of 
carbon ; in the fame way, in the experiment 
with fulphuiic add and oil, We obferve, that in jiro^ 
portion as the hydrogen is diflipafed, the carbona«« 
ceous bads becomes piore or lefs foluble in Water } 

and when the whole of the hydrogen difappears, a 

■^ 

true 
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true carbon is left behind. In the fame mahnefi 
with regard to peat, the woody, or other vegetable 
matters, are flowly deprived of a portioa of their 
hydrogen, become brown and fomewhat foluble 
in water and fpirit of wine. Qy a further decom-^ 
pofition^ more hydrogen is feparated^ when the 
vegetable matter becomes infoluble in water, but 
flill foluble in alkali ; laflly, nearly the whole of 
the hydrogen is feparated, when a black fubftaftce 
is left, what is called Peat Earth, This lafl, by 
long expofure to the air, combines with a portion 
of oxygen, forming fuberique acid, and appears 
to be what Lord Dundonald calls Oxygenated Peat< 

If this, explanation be thought to have pfbbabifity 
in its favour, we may explain fome other fads in t 
pretty fatisfa£kory manner. Thus the great Capt. 
Cook remarks, that the coaft of Tierra del Fuego, 
is covered with peat*mofs,flnd the water which rims 
from it has a brown turbid appearance. At one timd 
he was obliged to water upon this dreary fpot^ 
and could obtain no other water but that from thci 
peat^mofs^ which made him very fufpitious of its 
qualitie^^ fo thsit at firft it was but fparingly ufed. 
Having foon got into the warmer regions of the 

Pacific 
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Pacific Ocean, he found that this water depofited a 
fmall fediment, became pellucid, and was the moft 
wholefome and freeft from putrefadion of any he 
had on board. • It is probable that the infufion of 
peat a^ed, in this cafe, in a (imilar manner with char^ 
coal (from which it differs but little) by abftra£ting 
the putrefcent matter. Another curious fa£fc is 
mentioned by Dr. Plott ; that intermittent fevers 
never occur in the neighbourhood of peat-moiTes* 
This appears to be owing either to the flower de«- 
compofition of the organized matter in peat-mofles 
than in fens, by which a fmaller portion of noxious 
gafs is formed ; or to the abforption of thefe gaffes 
by the peat matter approaching to the (late of char- 
coal This laft explanation is rendered the more 
probable from a well known fa£i, that in church-i 
yards, where a great number of dead bodies are 
buried, no bad fmell is to be perceived, evidently 
owing to the abforption of the noxious gaffes, by 
the carbonaceous matter of the foil 

Improvement of Moss Land. — ^The me- 
thod of improving peat mofs, by means of calca- 
reous earth, is certainly one of the moft ufeful dif- 
foverifs of the prefent day, and will, no doubt,. 

form 
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form an important £ra ia the annals of agriculturo^ 
Not; long fincfi peat landa were only confidered as ' 
ufeful^ on account of the fuel which they afford-^ 
ed : the cafe is now widely altered ; the mofs 
grounds are eagerly fought after, and in the weft 

of Scotland, this mode of improvement is carried 
on with great fpirit, and is repaying the judicious 
manager very amply*. To give a detailed account 
of the methods which arc followed (and that is 
the only one that can properly he given) would 
require a volume, and after all, wouU^ be little 
more than a repetition of what is already known. 
{ ihall therefore content myfelf with endeavouring 
to apply the preceeding experiments, to explain 

« 

the mode of a^oA of the cal.csgreous eajth. We 

have 

* The Highland Society of Scotland^ with their accuflomed li« 
berality and deiire for improvement, have offered a piece of plate 
of twenty guineas, for the moft approved eiTay, on the following 
fubjed. ** An account of the heft and eafieft method^ of converting 
the various kinds of peat or peat mofs, into a manure, cither bj 
reducing them to afhes, or by nkaking them undergo the putrid 
fetmentation. Alfo a medal, value five guineas, for the beft £f« 
fay on the mod proper method of cutting peats, fo as to prevent 
the abufe of moffes:; and alfo the particular feafonc of the yeajr 
ivhen the mofles ought to be floedcdi^ to eacourage their gromh. . 
find renewal/* 
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have already obferved that peat contains the fube- 
rique acid, or one nearly allied to it, which ap- 
pears to be formed in greater quantity the longer 
the peat is expofed to the a<2ion of the air ; thus 
ailifling in retarding the decompofition of the 
peat, of courfe preventing its being ufeful in ve- 
getation. Marie, (hells, an4 limeftone, are ufeful, 
in a triple capacity : in the firft place, by remov- 
ing the acid, the vegetable matter is allowed to de-*» 
tompofe more rapidly ; fecondly, the combination 
of this acid with the lime^ forms a compound, 
whioh may aflifl; in vegetation ; and laftly^ 
this acid having a flronger attra^ion for lime 
than the carbonic^ will difengage it in confider^ 
able quantity, when it will aflift vegetation, I 
Ihall conclude, with remarking, that there is a con<^ 
jQderabie prejudice in favour of quicklime ; if the 
explanation now given have any plaufibility, it is 
plain that carbonat will anfwer as well, if not 
better, in the improvement of mofs lands. 

A a KELP. 
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JL HIS ufeful material does not appear to i...*- 
been known as a manufadure in Britain, until 
forae time after the beginning of the prefent cen- 
tury ; owing to the backward ftate of the foap 
and glafs manufactures, which, particularly in 
Scotland, have not been carried on with fpirit a-^ 
bove thirty years. It will not then furprife us, 
when we learn, that its firft introduction was a- 
bout the year 1730 into the ifland of Uift, by a 
Highland gentleman, of the name of M^Leod, 
who brought it from Ireland, where it had beed 
carried on for many years before.. The method he 
followed was, in all probability, a bad one, as he was 
fatisfied by merely reducing the feaware to afhes; but 
this was foon given up, and the plan of fufion, 
which is now followed, was adopted. This manufac- 
ture foon found its way into all the other iflands, 

for 
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for we find it forming an artide of trade in Shetland, 
foon after its firft introdudlion into the Hebrides. 
The quantity of kelp, at firft made, was trifling ; 
but the great increafe and the rapid progrefs of 
the manufactures depending on it, foon raifed the 
price and increafed the quantity ; the following be* 
ing, as far as I can colleft, pretty nearly the average 
price of kelp from the year 1 740, to the prcfent 
time. 

Ffom 1740 to 1760 average price about L.2 5s, a ton. 
1760 to 1770 - - 4 48. a ton. 

177010 1780 - - ' 5 08. a ton. 

1^80 to 1790 - - 6 OS. a ton. 

• Since the yciar 1 79 1 , its value has greatly in- 
(:reafed, and has now rifen to a greater height than 
was ever known before, owing to the war, which 
has prevented the importation of the ufual quan- 
tity of barilla, and has thus raifed kelp to the 
enormous price of L. 1 1 o o a ton. In Shetland 
from 250 to 300 tons are made annually, but this 
quantity bears fo fmall a proportion to the extent 
ojf the lands as not to have aflfefked the rent in an 
equal degree to that of Orkney, where, within 
thefe feven years paft, fmall farms about L.40 
^enti have rifen to L«3oo a year. 

A a 2 la 
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In Shetland, the coft of maaufaduring is froo^ 
L.1 to L.2 I OS. oaton; but, in the weft Hlghr 
lands, the price of labour is greatly lower, being 
from L.I to L.i ids. a ton ; from this we may 
eafily perceive the immenfe profits. The method 
of manufadluring is fuffidently (imple. The dif- 
ferent fpecies of fqci, particularly the veficulofus 
and ferratus, are cut from the rocks in the months 
t)f May, June, and July, and fpread out and 

dried fo as to enable them to burn more eafi- 
ly. In drying the ware they are very cautious to 
prevent any fermentation from taking place ; for it 
is found, that ware thus changed, does not afford 
fo good a kelp as when well ^ried. This curious 
circumftance is well defer ving the attention of the 
chemical philofopher, as a proper inveftigation 
may lead to fome curious fa6ls with regard to the 
decompofition of the muriat of foda, and the na- 
ture of alkalies. Mr Headric, in a report upon 
the fubje£k of manures, to the Board of Agricul- 
ture, remarks, ** That a perfon verfed in chemif- 
^ try, informed him, that fea plants when bruifed 
^^ and macerated with water in their frefli ftate, 
•* yield no faline ingredient, excepting fea fait or 
" rauriat of foda. That when burnt, they yield 

^* vegetable 
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^ vegetable alkali, or potafh, but no foda." What- 
ttet truth be in thefe experiments, they certainly 
deferve to be repeated, particularly as they are 
rendered fomewhat probable from an obfervatioQ 
made by intelligent foap manufa£lurers. They 
remark, that all kelp made from rotted ware, as 
is frequently the cafe upon the coaft of Norway^ 
works Jo/}^ that is, in the manner of potafli, form- 
ing a foap which becomes foft, if expofed, for 
fome time to the air. The ware being fufficient- 
ly dried, a pit is dug upon the (hore (generally in 
the fand) feven feet wide, and three or four feet 
deep, and is lined with ftones. A fire is now 
kindled in the bottom, and the dried fucus is 
laid upon it by degrees j they keep adding 
frefh quantities until the pit is nearly filled, 
when the whole is frequently ftirred j towards 

the evening the whole gets into a feiqifluid 
Hate ; it is then allowed to cool and is after- 
wards taken out of the pit ready for the market. 
In this method of burning, a confiderable por- 
tion of fand and earthy fragments, is unavoid- 
ably mixed with the fufed mafs, befides what is 
added intentionally by the burners to increafe 
|t8 weight, and, as they imagine, its value. This 

notion 
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notion is vcf y falfe, as kelp of this kind is eafily 
detected by a fkilful merchant ; who, of courfe, 
reduces its price, and a kelp, which, if honeftly 
prepared, might have brought a good price, is 
now reduced on this account, one third of its 
value. AuQther very material caufe of the bad- 
pefs of kelp, is the fudon of the alkali with the 
filiceous matter, forming a compound, faid tq 
^e of no ufe in foap making ; as, in this way, ^ 
f onfiderable portion of ^Ikali is deflroyedL 

Thefe qbfervations, which muO; occur to ev&. 
ry one, upon a little refledlion, engaged the at-r 
mention of my father fome yfears ago, who en- 
deavoured, by a feries of experiments, to afcer- 
tain whether it would be of advantage to burn 
the wrack in furnaces, where it would not be 
liable to be mixed with filiceous earth, &c. as. 
in this way, he imagined he would increafe the 
proportion of alkali, with very little additional 
expence. Accordingly he eredled feveral fur- 
naces upon different plans, in which the ware 
was burnt, and the kelps afterwards examined ; 
but a recapitulation of thefe extenfive experi- 
ments would be inconiif^ent with the intendr 

ed 
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cd brevity of this publication ; I {hall, therefore^ 
only mention what he conceived to be the 
beft form of a furnace. It confifls of one 
fire place^ covered virith ah arch, which com- 
municates with four reverberfiting cavitiefi, in- 
to which the ware ia thrown. This fire place, 
with a fmall quantity of fuel, produced a kelp 
of greater ftrength than any he had examined 
during his long pradlice ; and, upon calculation^ 
it was found that the expence of furnaces and 
fuel was greatly more than repaid by the in- 
creafed value of the kelp* 

The growing of fuci upon fhores, is now be- 
come an objedl of fome confequence, not only 
from their value, as affording kelp, but alfo on 
account of their great and fuccefsful ufe as a 
manure. It has, therefore, been recommended 
to roll iloues upon the Ihores, which, in many 
places, can be done at fmall expence, and thefe 
in two years, become covered with fuci, in fuch 
quantity as to be cut. Calcareous ftones are 
found to aniwer.beft, by far. It is alfo worthy 
of remark that a greater quantity of ware is to 
be got at the bottom of a bay, than at its fides, 

where 
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wbere the tr are is more expofed to the violent: 
adion of the tides And waves. 

Meithatits, in their examination of kelps, are 
polTeiled of a few rules, which they generally 
follow, in determining their relative value ; the 
irhief of thefe are, tafte, fmell, colout*, compaft- 
fiefs, and general appearance. That thefe will 
enable Us to guefs vaguely at their value, can-* 
not be denied, but any thing like certainty is 
not to be expetflcd. A pcrfon, no doubt, who 
has been in the long habit of ufing thele cha- 
radlers, will^ after fad experience, be more ex- 
pert at this gtiefling than another. It requires 
no forefight to perceive, that tfufting to exter- 
nal charaders, in fo heterogeneous a mafs as 
kelp, muft often lead the unwary buyer into a 
difagrceable predicament, in purchafing as good, 
what upon adlual trial he finds of comparative* 
Ij little value. Thefe remarks are not idle con- 
jectures ; nor are they thrown out to (how the 
utility of a chemical acquaintance with the fub- 
Hance ; but founded on fadls. I have often feen 
them verified, to the no fmall detriment of the 
manufadlurer, and have as often Tegretted that 

fo 



fo little attention fliould be paid to the afcertain-* 
ing the proportion of alkali, &c. 

Mr Kirwan of Dublin, whofe adive induftry 
is now well known to all Enfope, is the firft 
who has engaged feriouily in this invefligation ; 
and the refults of his labours are detailed 
in the 3d vol. o£ the Tranfadions of tl^e Royal 
Irilh Academy* 

Having favourable opportunities, through the 
good fcrvices of fome of my friends, of procuring 
kelp from diSerent (quarters of Scotland, Ireland 
and Norway, I afcertained the proportion of pure 
or carbonated alkali in each of them ; in fome by 
the teft of fulphat of argiil, which is employed by 
Mr Kirwan ; in others by ufing an acid of known 
ftrength, the method recommended by Dr Black. 

Table of the Proportion g£ Alkali contained ii» 
different kinds of Barilla and Kelp. 

la the xoolb. 

Barilla from Alicaot— <^good 2^}! lb. 

Teneri£— bad 8 lb. 7 oz. 1 20 gr. 

)^elp from ' Norway-^indifferent 2 lb. zz ol. 

Shedand— indifferent 2 lb. 6 oz. 

Ifiaildi of Lewis— 4ndlflbrent » lb. if oz. 

Ibid^indlfferent a lb. 6 oz« 

B b Weft 
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Weft Highlands— much da^ 




maged 


1.3d 


Arran 




Ifla — ^good . 


4 lb. 


Mull — ^good 


4ilb. 


Morven^— good « 


4ilb. 


Ifltod Skje — good 


Slb. 


Leith fhores 





In judging of the value of kelp, it is not fuf- 
ficient that, we have afcertained the proportion of 
foda ; feveral other circumftances muft be attended 
to. In the firft place, in judging of the value of 
a cargo, we muft carefully examine its general ap- 
pearance, which comprehends the fize of tho 
mafTes, the greater or lefs quantity of mixed ftony 
matter, the degree of compadnefs, the proportion 
of diffufed charcoal, the caufticity, its wetnefs or 
drynefs, &c. We then take pieces as different 
as poflible from each other, and as expreflive of 
the character of the whole as we can, pound 
them, and take any determinate quantity, as an 
ounce, and afcertain the proportion of foda, 
which being done, will aflford us as juft an idea of 
Its value, as we can obtain from the nature of cir- 
cumftances. I have here fubjoined the charader 

of 



b^ one fpccies of kelp from Norway^ which will 
give a better idea of external charaders^ &c. thaa 
cbuld be done otherwife. 

KELP FROM NORWAY. 

This cargo was compofed of pieces generally 
about half a hundred weight, and little mixed 
with any in a fmall powdery ftate ; a confiderable 
portion of ftony matter was mixed, not in the 
form of gravel or fand, but in large mafTes, which 
were either in the centre of great pieces of kelp, 
or were themlelves only covered with a coating 
of it. 

, T'cxturc'-^hook ; veHcuIae large and numerous, 
often filled with charcoal ; in other fpecimens, 
texture more compa(^, veficulx fmall, lefs nume« 
rous, not contsdning charcoal, 

N.B. The circumftance of the veficulse being 
more or lefs numerous, or large, and the prefence of 
charcoal, all fhow whether or not the fuci have 
been well bumtt 

B b a Colour 
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CoAwr— Ditty blu^, or grey, but When more 
tompz£k^ approaching to the green. 

Odour — ^When breathed upon, emits a fsdnt £nU 
phurous odour« 

7*^^^— Pretty cauftic, mixed with that of Tea 
fait. 

ffardne/s'^'EsSilj fcraped with a knife, often 
yielding to the knife ; but with a confiderable d^' 
gree of toughnefs. 

Dryneft—^t& fo dry as to have efflorefcent 
cryftals upon its furface. 

Proportion of AlkaK — loo lb* contained alb* 
6 oz. of foda. 
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xVS notwithllanding many unfavourable /ymp- 
toms^ it is not improbable that coal may yet be 
found in Arran ; and as the low eai^ part of the 
Mainland of Shetland does not prefent any very 
unfavourable appearances ; on thefe accounts^ I 
will now mentioii) in as few words as poifible, 
the fymptoms and methods of deteding the pre«> 
fence of fuch ftrata or veins.* 

u Coal is never found in primitive mountains4 

2« Although fandftone abounds in any country, 

we 

ft 

* The exUbnce of coal veins is now weU proved ^ an4 froifl 
vshz% we know, it appears, that when coal is found in fuch fitua- 
tioDS, it is but in fmali quantity. At CafUe Leod, in the High- 
lands, there are torteteftiog afspeanmces of this kindi and I belie vt 
idfo in the ifland of MulL 
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wc are not to exped coal, particularly in tke red* 
fandftone difl:ri£l:s. This obfervation is only appli- 
cable to Scotland, according to Dr Walker. 

3. If the fandftone be of a white colour, and 
have interppfed black bituminous or carbonaceous 
matters, this may be reckoned- a good fymptom, 
as this fpecies is only to be found in the coal 
countiles. 

4. If bituminous (hale, fchiefer thon, and lime- 
ftone make their appearance, it is a further proof 
of the vicinity of coal 

5. We fhould examine the nature of the 
fprings, whether their diredion be in that of the 
(Irata, and particularly whether they contain fmall 
fragments of coal. This fymptom is often of COiw 
fiderable importance* 

6. Having obferved fuch Arata as render the 
prefence of coal probable, we muft next endea- 
vour to difcover its a£lual exiitence. To do this, 
we muft examine the beds and banks of rivulets ; 
if fmall pieces of coal are detected, we are pretty 

certain 
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certain of the exiftence of coal higher up.. We 
(hould alfo examine the foil, as it is thrown up 
by moles, or the plough ; if fmall angular pieces 
of coal appear, it may make us fufpedl its prefence. 
This mark, however, is not to be depended upon, 
tmlefs we be certain, that no coaly matter has 
been accidentally mixed in manuring the ground, 
or in burning limeftone. Ditches are alfo to be 
examined; for in forming tbefe, we often cut 
through the thin covering of gravel and fand, 
which conceals the crop from our view. We of- 
ten obferve here and there fmall pieces of coal 
immerfed in the argillaceous breccia, which is oh- 
ferved in coal countries ; but a good deal of cau- 
tion is neceflary in drawing conclufions from this 
appearance, when we recoiled that this breccia is 
formed of the debris of all the mountains in an 
cxtenfive diftri£t. Wq often obferve a footy-like 
matter fpread upon levels, or on the declivity of 
bills ; this is generally formed by the decompofition 
of coal, and is reckoned a very good fymptom of 
its vicinity<i 

Having, frona fome of the preceding circum- 
dances, 4ctermined the probable exiftence of 



loo OBSERVATIONS ON 

coal, in a certain diftrid, we xnuft now endea^ 
vour to difcover the crop, or outburft of the 
ftrata. This is a matter of much difficulty, anc^ 
requires particular attention to the difpofition 
of the fragments of coal, &c. If they be found 
upon the banks or bed of a rivulet, we muft 
fearch higher up, to difcover the crop of the 
ftratum ; if the appearances of fboty matter, &c«. 
prefent themfelvcs, it is very neceflkry to re- 
mark, whether they lie upon a declivity, or a 
plain } as inattention to thefe circumftances has. 
often been the caufe of great difappointment 
and expence to the coal miner, in overfhooting 
the ftratum, that is, in cutting beyond ks real fi- 
tuation. Upon a declivity, we know, that the 
decompofing and loofe matter of a crop, will 
naturally fpread downwards, in proportion to 
the greater or lefs elevation of the pente. On 
this account, wherever appearance^ of coal oc- 
cur upon a declivity, we muft always trace the 
debris upwards, when we will find it increafc in 
depth, towards the crop, and the coal is lefs and 
lefs decompofed, as we approach nearer to it. On 
the other hand, where the fboty matter occurs 
upon a plain, we invariably find it thicker, and 

far 



far lefs ipread, tVzn upoa ^ 4?c)ifi^y ; ^tnd Kfthzt 
is of CQoieiiuesif Ci^it fpread? oftfig^ lA ? 4^^e(3tioa 
contrary to the riie of tbe (Ixaca. - Tlais ihow$ 
us the neceflicy of a knowledge of the eleTatioa 
and the direction of the (Irata ; for without this^ 
we cannot fearch vnxh £q x^ifipH jcertaioty, for 
the real pofitioiji of tbp co^ . * 

8^ Having ppw ^fcoyer^ t}ie ^^redion 4^ 
which we ^e ixrorl; §gr t^^ detection of tbp 
ilratum, we either dig forward towards its dip, 
or follow the fragments of coal^ by a trench, until 
we have the ftratum fairly under our eye. Hav- 
ing difcovered the flratum, we can now judge of 
its thicknefs, and value. The firfl: is determined 
by digging through the rock until we find the 
pavement. Its value is afcertained from the fol« 
lowing circumftances. 

ift. Its general appearance, whether it be more 
or lefs rhixed with ftony matter, or if there be la- 
minae, of bituminous {hale, or fandilone, dividing 
it into ftratulas, or if it contains much pyrites, or 
fulphur of iron. 

C c adly, 
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:2dl}r, To thefe may be added the mod certaiA 
lefts, that of chemical analyfis, in which we are cer- 
tain of the .proportion 'of carbon, bitumen and 
a(hes*. 

Mr Rirwan, in the fecOnd vol. of his Mineralo- 
gy, has given us an excellent plan for afcertaining 
the proportions of carbon, bitumen, and afhes in 
coal, and had added an interefting table of the 
compofitidn of feveral different fpecies. 

* SometiaMt tke coal, ntar tbc roof, burns well, but often it to 
u£ele&, ind it is imagined bj miners, that the deeper the coal, th^ 
better* 
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